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Foreword

By Michel Kazatchkine and Joep Lange*

Much in this volume returns to basic observations. First, AIDS has taught us that pre-
vention efforts gain from the availability of treatment. Second, in many countries, injec-
tion drug users (IDUs) are a signal portion of those infected. Third, IDUs—like all
people at risk for or infected with HIV—benefit from prevention, treatment, and policies
that enable those services.

These assertions would seem uncontroversial. Yet in many countries where IDUs
are a significant share of those infected with HIV—in Southeast Asia and China, Eastern
Europe and Russia, Central Asia and parts of Latin America—IDU access to antiretrovi-
ral treatment is disproportionately low even relative to the limited treatment that is more
generally available. Good estimates are difficult to obtain, but trends are easily discern-
able. In Russia, where 85 percent of cumulative HIV cases are among IDUs, as many

as 100,000 people are in need of HIV treatment.” Five thousand receive it. In Thailand,

*Michel Kazatchkine is France’s Ambassador on HIV/AIDS and Transmissible Diseases; a physician with the
Department of Clinical Immunology, Hopital Européen Georges Pompidou, Paris; and Professor at the Univer-
sité René Descartes.

Joep Lange is Professor of Internal Medicine and Executive Director of the Center for Poverty-Related Commu-
nicable Diseases at the Academic Medical Center of the University of Amsterdam.



where rates of injection-driven HIV have continued to climb and where government
plans for uni-versal treatment access have more than tripled the number of people receiv-
ing ARV since the end of 2003, local NGOs report that there may not be a single active
drug user with access to ARV.? In a time when universal access is a shared goal, we must
ask ourselves why this is so. Is it because of discrimination, lack of political attention,
and NGOs not being heard? Or is it also because treatment professionals, uncertain of
their abilities to meet the demands already placed on them, have left advocacy on this
issue to others?

Certainly there is no reason not to treat IDUs, whose response to treatment is as
good as anyone else’s presuming they are adherent to the prescribed medicines.

Physicians with experience will tell you that ex-IDUs are among the most compli-
ant patients they know. Active IDUs often have more disorganized lifestyles, but patients
who may play Russian roulette with dangerous illicit drugs may still not miss a pill of
cotrimoxazole or an antiretroviral. In any event, it is not the physician’s role to withhold
life saving therapy from someone who needs it, but to create the best circumstances for
that treatment to be successful. Even if you succeed in only 20 percent of cases, that is
no reason to stop trying. For those patients who succeed, this accomplishment is very
important. The history of treatment, or rather, failure to treat, in the developing world
offers a warning about the ways that the specter of noncompliance and viral resistance
can be used as a pretext to excuse failures of other kinds.

To doctors the world over, IDUs can seem difficult—they are “hopeless,” they are
trouble, they take more time. But when you are in an inner city hospital where the
patients are drug users, do you have a choice? When you are working in a country where
those with HIV are IDUs, would you deny treatment to the majority of those in need? It
is amazing that some say a priori that you should not treat; that it is not worth the risk.
Withholding life saving treatment for a whole class of people is simply unacceptable
from a medical ethical perspective. Moreover, for the individual patient, HIV regimens
that fail virologically are generally better for patients than none, since the resulting drug-
resistant mutations often weaken the virus and are associated with less rapid immuno-
logic and clinical deterioration. From the perspective of both the individual patients and
public health, this of course does not mean that one should not do one’s utmost to make
sure that patients are adherent to the medicines prescribed.

It has been easier to divide people into the categories of deserving and nondeserv-
ing than to look carefully at how we might improve services. Some doctors use MEMS
caps—pill bottles with electronic devices in the lids—to track when patients take medica-
tions, and offer advice or support to those having trouble doing so on time. For IDUs,
once-a-day regimens or directly observed therapy may be where hope lies.

Clearly, the practice of medicine for IDUS with HIV is now, as HIV medicine has

often been, best conceived as a joint effort of doctors, social workers, and peer educators.
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Treatment for IDUs is also a medicine of co-infection. Chapters in this volume
attend, rightly, to the particular dynamics of co-infection, emphasizing treatments for
those with HIV and tuberculosis, and those with HIV and hepatitis. Longstanding
cohort studies among IDUs, such as those from the Netherlands or France, have shown
that it is co-infection that often accounts for excess mortality among drug users with
HIV, and that attention to the interplay between diseases and the medicines used to treat
them is essential. Bacterial infections are also a particular concern for IDUs, as they are
in many patients with HIV in Africa.

Recognition of the questions about the treatment needs of IDUs does not resolve
theoretical differences about how these are best answered. Some authors in this volume
argue for IDU-specific interventions such as randomized clinical trials of prevention
technologies or ARV specifically for IDUs, while others of us would prefer to mine cohort
studies for lessons already learned to make prevention and treatment accessible to all. In
some cases, such as the call for testing of HIV prevention technologies among IDUs, one
might ask whether new research is needed. IDUs in France, for example, account for
virtually no new HIV infections as a result of widespread access to clean needles and the
opiate substitutes methadone and buprenorphine. In Australia, the UK, and elsewhere,
infection rates among IDUs have been brought sharply downward. Is it necessary to test
pre-exposure prophylaxis (PREP) with antiretroviral agents among drug users? Or might
it be more effective to make the technologies we already have available?

In care, too, great claims about the special needs of IDUs, or calls for systems and
clinics dedicated exclusively to the needs of IDUs, may mystify as much as they illumi-
nate. Longstanding clinical experience suggests that there is little reason to believe that,
apart from co-infections, HIV disease manifests itself differently in IDUs than in others.
This is not to say that particular drug users have no specific needs, or that reaching IDUs
does not require attention to particular lessons. A chapter in this volume, for example,
draws on a cohort study in France to suggest that IDUs on opiate substitution treatment
are more compliant with HIV treatment than IDUs who are not. Certainly, given new
treatments and new combinations, we do not yet know all we need to know. Administra-
tion of interferon-alfa, a hepatitis C medication with severe and complicated side effects,
may prove a thornier issue for IDUs than antiretroviral treatment. Where possible, we
must identify medical and clinical specificities for IDUs, just as we have learned that in
pregnant women we shouldn’t use this or that medication, or that with diabetes or liver
disease you would not treat with particular agents.

These questions are not simply biological. Cohort studies have also taught us
about the value of qualitative research and the importance of asking IDUs themselves
how they experience treatment or health care and how that experience might be made
better. In the Amsterdam cohort, for example, it became clear that paying drug users

was essential to enabling their participation. Some people said it was an unethical incen-
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tive, or that we should not provide money to those who would simply use it for illicit
drugs. But was the alternative ethical? Leaving people to break into cars to get heroin,
get arrested, and interrupt treatment? More generally, we have tended to treat medica-
tions as the focus, and failed to invest in behavioral and qualitative research about how
they are used and experienced.

Identity politics have long been intertwined with the HIV epidemic. To those who
argue in favor of a system able to provide ARV to all on an “intent to treat” basis, oth-
ers may say that special programs and trials targeting IDUs are more likely to succeed.
These are open questions. The essential and unquestionable consensus in this volume,
however, is the recognition that drug users are deserving patients rather than a popula-
tion to be isolated and ignored. The marginalization and discrimination faced by IDUs
has had terrible consequences. As these pages make clear, failure lies not only with the
patients, but equally, if not more so, with the systems and methods of inquiry that have
demanded that all patients be the same. Rather than blaming patients who are differ-
ent, it is time to demand more creative or committed responses from the physicians on

whom they depend.
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Drug use and addiction do not preclude successful HIV treatment.
If treatment is patient-centered and supported appropriately,

then it can and will benefit people who use drugs.

Introduction

Matt Curtis”

Injection drug use has been a central feature in the history of the HIV epidemic. Many
of the first HIV infections identified in the United States in the early 1980s were among
people who injected heroin or cocaine. As HIV spread, hundreds of thousands of people
were infected through injection in North America, Western Europe, and the southern
cone countries of South America. Today, UNAIDS and others estimate that 10 percent
of all HIV infections—and nearly one in three infections outside Africa—are injection-
related. By the turn of the millennium, 114 countries had identified cases of injection-
related HIV, with HIV prevalence among injecting drug users (IDUs) above 20 percent
at sites in 25 countries, and above 50 percent in a further 15 countries.” Explosive HIV
epidemics among people who inject drugs are still emerging in the countries of the
former Soviet Union, China, and Southeast Asia, as well as in parts of India. Injection
is also an increasingly noticeable means of transmission in a number of African and
Middle Eastern cities.

*Matt Curtis is a Program Officer with the International Harm Reduction Development Program of the Open
Society Institute.

n



While recent developments in HIV treatment have resulted in substantial reduc-
tions in morbidity and mortality among persons living with HIV/AIDS, the optimism
generated by these advances has been tempered by major concerns regarding inequitable
access to treatment.>? Among the groups known to have low rates of access to anti-
retroviral therapy (ART), and consequently poor HIV/AIDS-related health outcomes, are
people who use drugs.* Drug users living with HIV have been found to have lower
uptake of antiretroviral therapy compared to other HIV-positive persons in a range of
settings,” 7 ® and consequently higher rates of AIDS-related morbidity and mortality.®
The reality is that people experiencing drug use, dependency or addiction are often
excluded from the treatment and care they need. As Michel Kazatchkine and Joep Lange
observe in the foreword to this volume, the reasons for this are complex: professional
training, erroneous clinical exclusionary criteria, comorbid conditions of many patients,
and structural barriers such as discrimination, criminalization, and poverty. What is clear,
however, is that drug use and addiction do not preclude successful HIV treatment, either
in terms of ability to follow treatment regimens or in achieving viral suppression.

Although important gaps in research and debates concerning some interventions
remain, the tragedy of injection-driven HIV has prompted research efforts yielding sub-
stantial evidence about how best to treat HIV disease among people who use drugs.
Medicine can now draw on breakthroughs in our understanding of the natural history of
HIV disease, how HIV interacts with other diseases common among people who inject
drugs, the influence of sociobehavioral and environmental conditions, drug-drug inter-
actions, and much more. If treatment is patient-centered and supported appropriately,
then it can and will benefit people who use drugs.

This volume seeks to address a basic question: Based on available evidence from
research and clinical practice, how can medical personnel, public health officials, policy-
makers, and advocates most effectively provide HIV treatment and related health care
for people with a history of drug use? As the international community sets its sights on
a goal of universal access to HIV treatment and care, this book is intended to advance
the cause of treatment for those who are among the most underserved people living
with HIV.

Delivering HIV Care and Treatment for People Who Use Drugs: Lessons from Research
and Practice follows up and expands on Breaking Down Barriers, a report published
by the Open Society Institute in 2004. That publication presented a series of case
studies documenting successful practice and the evolution of public policies around
treatment access for people who use drugs in a number of cities and countries.
Although Breaking Down Barriers presented examples of successful treatment practice,
it was not primarily medical or scientific in nature, rather focusing on the public pol-
icy implications of organizing HIV treatment for people who use drugs. The report
also restricted itself to HIV treatment, with no attention to such issues as treatment of
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hepatitis C, and to issues of injection drug use rather than to non-injecting use of illicit
drugs and alcohol.

In contrast, this volume seeks to present information on treatments for HIV and
a range of comorbid conditions, such as tuberculosis and hepatitis C, for people who
use drugs. Most of the chapters are scientific in nature, and their content has been peer
reviewed. Several short chapters examining case examples or the policy dimensions
of particular issues are also included. The book is divided into three sections covering
some of the major issues faced in organizing HIV treatment with and for people who
use drugs. Following these chapters, a section on ethics and clinical research looks to
the intersections of HIV prevention and treatment, and the future of research involving

people who use drugs.

Overview

Section one, “Organizing Treatment and Supporting Adherence with People Who Use
Drugs,” presents evidence and an overview of strategies for organizing treatment, with
a particular emphasis on support for ARV adherence. Patrizia Carrieri and Bruno Spire
begin by summarizing the factors influencing adherence both in the general population
and among people who use drugs, and put forward evidence-based options for suc-
cessfully promoting adherence among people who use drugs. The authors observe that
“adherence to treatment is a dynamic process,” and that the “predictive approach” domi-
nant among health care providers, which often presumes poor adherence among people
who use drugs, is not useful at the individual level. They emphasize the importance of
integrating opiate substitution therapies (OST) and other drug treatment, mental health
care, peer support, and—when feasible—directly observed therapy, as part of the stan-
dard of care for HIV-positive people who use drugs.

Partly in response to concerns about documented suboptimal adherence among
active drug users, and especially in light of opportunities for linking ART with opiate
substitution therapy (OST) programs, Doug Bruce and Frederick Altice investigate suc-
cessful models of directly administered antiretroviral treatment (DAART). The authors
argue that if programs can be flexibly designed and made user friendly, “DAART can
be one of the most effective ways to provide beneficial care to HIV-infected drug users.”
When integrated with community outreach, drug treatment and other existing health
care structures, DAART can greatly improve adherence among people struggling with
addiction or psychiatric comorbidities.

Ralf Jurgens’ examination of prison-based HIV treatment expands on the DAART

chapter, while also raising several issues of concern regarding prison-based treatment
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access, equality of care between prisons and the community, and post-incarceration con-
tinuity of care. Although providing ART in prisons may be challenging, studies have
shown that it is feasible, and the scope of HIV infection among prisoners demands
greater action. In particular, Jurgens notes that voluntary HIV testing, linked to treat-
ment, should be available to prisoners on entry and afterward, and that administration
of these measures by public health authorities (rather than by prison officials) would
greatly benefit treatment and care.

As mentioned above, recent increases in international and national funding—
though still disgracefully inadequate—have resulted in improved access to HIV treat-
ment in many developing countries with injection-related epidemics. One such country
is Russia, where a consortium of NGOs in 2005 initiated a comprehensive HIV preven-
tion and treatment program under the name GLOBUS. Alexei Bobrik, Valeria Letyagina,
and Natalia Vasilieva review the first year of the GLOBUS treatment program, which
includes a majority of patients with a history of injection drug use. The authors draw les-
sons from this experience, finding that intensive treatment literacy, peer education, and
other methods to support people who use drugs within existing HIV medical structures
have retained 95 percent of patients in treatment during the first eight months. However,
there are still a number of major barriers to effective treatment in Russia, including a
highly vertical medical system that complicates treatment of comorbidities, the “last
minute” nature of HIV treatment initiation linked to scarcity of ARVs, and the fact that
opiate substitution medications remain illegal in the country.

Shona Schonning’s and Alexandra Volgina’s article describes the experience of
Ira, an alcohol and heroin user receiving HIV treatment in St. Petersburg, Russia. The
story traces Ira’s history of drug use, how it has impacted her relationship to health care,
and her awakening as a peer educator and treatment counselor. Though she continues
to drink and use heroin, Ira has successfully found approaches to stay adherent to ARV
and improve her health. These experiences, in turn, have formed an important basis for
her work in peer support.

“Major Coinfections,” the second section of the book, concentrates on significant
infections that frequently affect IDUs such as hepatitis C (HCV) and tuberculosis (TB).
Rates of HCV infection are high among most IDU populations, and among HIV-infected
IDUs HCV coinfection rates are frequently in the 50-95 percent range.” Though not
linked to drug injection per se, TB affects a substantial portion of people living with HIV,
and IDU populations are often at higher risk of TB infection related to homelessness,
incarceration, and other factors. In Ukraine, TB is responsible for 50 percent of HIV-
related mortality, with a similarly dire picture in a number of other countries. Among
countries with substantial injection-related HIV epidemics, HIV prevalence among TB
patients exceeds 10 percent in Cambodia, Thailand, Burma, parts of India and Ukraine,

and elsewhere." Both illnesses are life threatening in their own right, and both may affect
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HIV treatment by altering disease progression, limiting treatment options because of
drug interactions, or through other factors.

The section begins with a study of the natural history of HIV/Hepatitis C (HCV)
coinfection by Gail Matthews and Greg Dore. While acknowledging the difficulties of
developing natural history studies of HIV/HCV coinfection, Matthews and Dore state
that HIV clearly accelerates HCV disease progression—a major issue for any program
treating people infected by HIV through injection drug use. Whether HCV in turn affects
HIV disease progression cannot be definitively concluded based on research to date,
though some evidence indicates that coinfection may affect CD4 count recovery after
ART initiation. Importantly, Matthews and Dore show that HIV/HCV coinfected per-
sons, including IDUs, do benefit from ART in terms of virological and immunological
response and a likely reduction in liver disease progression.

The chapter by Lynn Taylor, Beth Schwartzapfel, and Pierre Gholam reviews pre-
vention and treatment options among HIV/HCV coinfected persons, and examines
models of clinical practice in which management and treatment of HCV infection is
accomplished alongside HIV care. “Given the large numbers of coinfected IDUs world-
wide,” the authors conclude, “the question of whether to address HCV in HIV-coinfected
IDUs is moot.” Preventing further HCV transmission and slowing disease progression
through measures including reduction of alcohol intake and vaccination for hepatitis A
and B is highly feasible. Treatment, though often difficult, greatly benefits from com-
prehensive medical care that simultaneously addresses HIV.

Finally, Phillipp du Cros and Adeeba Kamarulzaman review tuberculosis (TB) in
the context of HIV infection, with attention to diagnostic and treatment issues relevant
to coinfection. Du Cros and Kamarulzaman note the effect of immunosuppression in
reducing the accuracy of some TB diagnostics, and that extrapulmonary TB is more
common among HIV-coinfected patients. Treating TB in HIV-infected patients pres-
ents several challenges, including a large number of medications which may complicate
adherence, interactions between ARV and TB medications, and questions of when to
initiate or discontinue HIV treatment in the presence of TB. In addition, some TB medi-
cations interact with OST, or are hepatotoxic, constraining their use in HCV-coinfected
patients.

The book’s third section,“Drugs, Alcohol, and Antiretroviral Medicines,” collects
available evidence on interactions between ARVs, street drugs, OST medications, and
alcohol that may impact HIV treatment. The chapter by Alice Lin-in Tseng and Tony
Antoniou is a comprehensive overview of drug-drug interactions. Much is known on
this subject that may assist doctors, despite the fact that most information is derived
from in vitro experiments, case reports, and animal studies—a limitation which high-
lights the urgent need for new interaction studies. Possible drug interactions can be

managed in many instances. However, Tseng and Antoniou note that “given the ris-
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ing incidence of HIV infection among substance users and the increasing use of
complex combination antiretroviral regimens, the risk of adverse drug interactions
with possibly fatal consequences cannot be overlooked or ignored.” They recommend
that medical staff should routinely gather comprehensive medication histories includ-
ing on the use of illicit drugs, while striving to ensure confidential, nonthreatening and
nonjudgmental treatment of the information. Ultimately, because of the multiple inter-
actions of illicit drugs with combination ART, it may often be more medically feasible
to develop strategies to reduce or eliminate illicit drug use than to alter HIV treatment
regimens.

Further exploring this subject in terms of research, Mauro Guarinieri and Tracy
Swan write that ARV manufacturers have failed to either provide available data on illicit
drug-ARYV interaction to doctors and patients, or to conduct relevant studies. As a result,
in effect “HIV-positive drug users are forced to conduct uncontrolled, one-person experi-
ments, often on a daily basis.” The framework for moving ahead is clear, as indicated
in the U.S. National Institute on Drug Abuse publication, Recommendations for Future
Research. Guarinieri and Swan call on regulatory agencies in the United States and
Europe to press for complete drug interaction information that will benefit HIV patients
who use drugs.

Jon Levinson and Jay Dobkin write on the effects of alcohol use and misuse on HIV
disease and treatment. Often overlooked, alcohol misuse is a common condition among
people who use illicit drugs, and lifetime rates of alcoholism among all PLWH have been
found to exceed 10 percent in many study populations. Most notably among PLWH with
a history of injecting drug use, Levinson and Dobkin describe the major risks of alcohol
use and HCV-related liver damage, especially among women, who typically have more
rapidly progressing liver disease. Moreover, heavy alcohol consumption has been shown
to decrease the response to interferon, reducing the likelihood of successful HCV treat-
ment. The authors also examine the correlation between alcohol misuse and poor ARV
adherence, and review treatment options for alcohol dependency.

“Ethics, Clinical Research and Drug User Involvement,” the final section of the
book, centers on the tensions between the need for new research that will benefit IDUs at
risk of or infected with HIV, and the need for human rights protections within research
programs involving such marginalized and abused populations. The authors in this sec-
tion seek to answer two key questions: How can research be organized in a way that is
clearly ethical as well as scientifically and financially feasible? And how can people who
use drugs and their advocates most effectively be involved in representing community
interests among researchers and donors?

Konstantin Lezhentsev, Mauro Guarinieri, and Daniel Raymond use their chapter
to examine the common exclusion of people who use drugs in clinical trials of HIV

treatment medicines. The relative dearth of research on HIV treatment among people
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who use drugs has resulted in numerous areas in which clinicians and people who use
drugs may not have accurate information relevant to their treatment. The authors state
that studies examining ART among IDUs have already yielded important information for
tailoring clinical guidelines to the needs of IDUs. According to them, these studies are
a “compelling argument for broader inclusion of drug users in HIV clinical research to
provide a better characterization of the relative benefits and risks of treatment.” More-
over, failure to enroll active drug users in clinical research “supports the reluctance, or
unwillingness, of treating physicians to prescribe ARV to drug users.”

In the next chapter, Karyn Kaplan presents a case study of recent debates surround-
ing the tenofovir HIV prevention trial currently underway in Thailand. Recognizing the
importance of such research and its potential to save lives in the future, Kaplan writes that
researchers and donors are nonetheless still bound by ethical standards, in this case the
need to provide a complete package of HIV prevention options for the particular popula-
tion (IDUs) in the placebo controlled study. The piece documents efforts by the Thai Drug
Users Network and allied organizations to constructively engage with researchers and ame-
liorate the community’s concerns regarding the ethical treatment of study participants.

Chris Beyrer furthers this discussion in the last chapter by scrutinizing the bal-
ance between HIV prevention trials and research ethics in locations with poor access
to standard prevention measures—especially sterile syringe provision for IDUs. The
central challenges, Beyrer writes, are that research with IDUs “faces ethical hurdles in
providing evidence-based prevention services when these are politically fraught,” and
“human rights challenges when trials occur in settings where rights violations of IDUs
are common.” Determining that scientific and political reasons currently make HIV
vaccine trials among IDUs only feasible in high-incidence settings, Beyrer proposes
a “skillful means” approach that builds strategic alliances to diffuse conflict between
donors, researchers, and community advocates, and finds ways to address the concerns
and limitations of each side.

Complete Care for People Who Use Drugs:
Outstanding Challenges

Though Delivering HIV Care and Treatment for People Who Use Drugs attempts to cover
the major issues related to HIV treatment and drug use, some important topics have not
been covered in chapters in this volume. Mental illness, for example, may impede indi-
viduals’ ability to comply with ARV regimens, and affect other areas of health, housing
stability, or security which themselves may disrupt HIV treatment. Many countries fail

to provide satisfactory palliative care and pain management to active IDUs and people
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on opiate substitution therapy, especially in countries where the concept of palliative care
is not well-developed. Stigma and discrimination, the absence of basic knowledge about
pain management in IDUs, and fears of “medical addiction” are also considerable bar-
riers to relieving the suffering of these patients. In addition, greater consideration must
be paid to the quality of treatment for substance dependence, new research on substi-
tution therapy for stimulants,” and harm reduction measures for stimulant users, who
comprise a substantial portion of IDUs. Finally, IDUs often face infections, including
abscesses and endocarditis, and hazards such as drug overdose that can adversely affect
HIV treatment and health care.

These problems speak to the need to integrate HIV treatment, drug dependence
treatment, and primary care with harm reduction services, either on-site or through case
management and referrals. Harm reduction programs can directly support HIV treat-
ment through patient outreach, case management, and community education. Many
harm reduction programs also address immediate crises in housing, food, and health
care, thereby supporting longer-term interventions including HIV and drug treatment.
Several countries with significant injection-related HIV epidemics have had great success
with this approach, notably Brazil which has incorporated harm reduction services into
its HIV treatment system for many years.® Other countries such as Ukraine and Russia
are now organizing HIV treatment in concert with harm reduction services under new
Global Fund-supported programs.

While this volume focuses on the medical, it is essential that health care practi-
tioners do not lose sight of the political. Inevitably, politics intrudes on any discussion
of drug use and appropriate responses. Many of the chapters allude to the dominant
view of people who use drugs as undeserving criminals and their disenfranchisement
from health services. Many of the conditions undermining the ability of people who use
drugs to engage in or help to shape medical care—including lack of adequate housing
and employment, lack of drug treatment or mental health care, and fear of arrest—reflect
the policies determined by law enforcement authorities. The intersection of policy and
health must be continuously examined if the promise of universal access to HIV treat-

ment, or other critical forms of treatment, is to be realized.

A Summary of Global Lessons Learned

Based on the evidence reviewed in this book, and with particular attention to developing
countries where the great majority of injection-related HIV infections occur, the follow-
ing recommendations should be considered with regard to how treatment challenges for

people who use drugs may be best addressed.
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Make Treatment and Care Available for All. Although drug use may complicate
HIV treatment, it is a challenge which can be overcome. Drug use in and of itself
is neither a legitimate reason to exclude people from HIV treatment and care nor a
predictor of treatment failure. Drug use must be seen for what it is: a health issue.
Discrimination, whether based in culture or in drug policy, has no place in medi-
cine. A priori criteria that exclude people who use drugs from treatment should be
removed. Treatment protocols should detail effective treatment options for people
who use drugs, and medical personnel must be educated on drug use and addiction,

co-infections common among IDUs, and possible drug-drug interactions.

Establish Flexible Treatment Support Services. For people struggling with drug
dependency and related comorbid conditions, a number of effective, low-cost
options are available to support ARV adherence and overall treatment success. In
addition to the drug treatment therapies addressed below, HIV treatment programs
should consider a range of possible interventions, including peer support and peer-
based treatment education and patient advocacy, and case management and social
services. It is critical that people who use drugs have meaningful involvement in
designing, implementing, and evaluating such programs and services. When pov-
erty, homelessness, psychiatric comorbidity or other conditions make it difficult for
patients to take charge of their own treatment, directly administered antiretroviral
treatment (DAART) programs should be considered. However, especially in the
case of DAART, it is essential that support programs maintain the flexibility to
recognize and respond to changes over time in a patient’s drug using behavior
and his or her ability to effectively manage treatment with or without structured
support.

Provide Effective Drug Treatment on Demand. Given the global prevalence of drug
use, including alcohol, all countries, especially those with injection-related HIV
epidemics, must rapidly expand access to the most effective available drug treat-
ment modalities. For opiate dependent persons, no treatment has been shown to
be more effective than the use of substitution medications, including methadone
and buprenorphine. Legal restrictions limiting their use for drug treatment should
be removed wherever present, and governments should establish patient-friendly
treatment protocols and adequate training for medical personnel. Alongside opiate
substitution therapy programs, a full range of medication-assisted and drug-free
treatment programs for drug and alcohol dependency should be made available
on demand, and integrated with HIV treatment programs through strong referral

systems or on-site services.
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Integrate Medical and Other Care. Many countries are failing to utilize existing
medical and public health resources for HIV treatment to support people who use
drugs. Integration of HIV treatment with tuberculosis, hepatitis and other infec-
tious disease treatment, mental health care, harm reduction services, and drug
treatment must be prioritized. As a means of making HIV treatment and related
health care as accessible as possible, health authorities should strive to incorporate
treatment into primary health care as much as possible. Coordinating HIV treat-
ment with harm reduction services holds particular promise for improving both
HIV treatment and prevention, including through the use of harm reduction-based
patient outreach, peer support and education, case management, antiretroviral

treatment programs, and other services.

Address Viral Hepatitis as a Component of HIV Treatment and Care. Better
attention must be paid to hepatitis B and C infection, which affects an estimated
200 million people™ and as many as 9o percent of injection drug users in some
locations.” In all cases, viral hepatitis status should be assessed following an HIV
diagnosis and regularly throughout the course of HIV treatment and care. Liver
health should be a central component of HIV treatment plans, hepatitis B vaccina-
tion should be routinely provided to injection drug users, and all possible steps
should be taken to reduce the likelihood of HCV-related liver disease progression.
Where available, options for HBV and HCV treatment should be considered in
light of HIV disease status, mental health, and other factors. Given the global
prevalence of viral hepatitis, price reductions for medications used in hepatitis
treatment are urgently needed, as is registration in all countries where medications

are not currently available.

Guarantee Access to HIV Treatment for Prisoners. Repressive drug laws have
led to the incarceration of hundreds of thousands of injection drug users.
Because of this, and the fact that drug use and sex continue in virtually all
prisons, incarceration has been associated with HIV incidence, and many
prisons have much higher HIV prevalence than the broader community. Yet
HIV treatment and other health services are failing in many prison settings.
Governments must guarantee that prisoners receive HIV treatment and related
health care equivalent to that available in the community, and that treatment is
managed by health agencies, not corrections officials. There is no evidence indi-
cating that prisoners are less able to succeed in treatment. When incarcerated,
people living with HIV must not be quarantined or provided health care in a
manner that compromises their confidentiality or otherwise infringes on their
rights. Finally, given that incarceration has been associated with high rates of HIV
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treatment discontinuation among people who use drugs,'® prison HIV treatment
programs must establish links to their community-based counterparts in order to

ensure continuity of care.

Disseminate Existing Evidence on Drug Interactions and Promote New Research.
Interactions between antiretroviral medications, street drugs, and opiate substitu-
tion medications pose a substantial danger to people who use drugs and who are
receiving HIV treatment. Interactions may undermine the efficacy of treatment
and medical personnel and patients must be educated on common potential inter-
actions, notably those involving protease inhibitors and non-nucleoside reverse
transcriptase inhibitors that can affect the enzyme systems also responsible for
metabolizing many illicit drugs. Clear and specific information on interactions
must be included on drug packaging. Clinical research to more thoroughly under-
stand drug interactions in vivo is needed in order to promote the safe use of anti-

retroviral medications for all populations in need of treatment.

Promote Voluntary HIV Testing and Counseling Targeted to IDU Communities.
In many countries with injection-related HIV epidemics, huge disparities exist
between the number of documented HIV infections and total estimated cases.
This problem has been well known for many years, yet some countries such as
Russia have even curtailed testing in the face of explosive epidemics. Public health
agencies must promote voluntary HIV testing targeting injection drug users and
other populations at highest risk of infection, offer them respectful counseling,
and guarantee anonymity. In light of expanding access to ART in the developing
world, low threshold availability of testing is a basic step in reorienting treatment
away from last-minute emergency care toward chronic disease management. At the
same time, policies often linked to law enforcement practices that force people who

use drugs to be tested or publicly reveal their HIV status must be eliminated.

Ensure the Participation of People Who Use Drugs in the Design and Conduct
of Treatment and Research Programs. A fundamental principle of good medical
practice is that patients must be informed participants in decisions affecting their
treatment and health. At the community level, expert consultation with advocates
representing people who use drugs can lead to more informed, better functioning
treatment programs. Evidence from various settings shows that involving people
who use drugs in program delivery can lead to better coverage of programs and
increased contact with those most at risk for poor health outcomes.” "' In the
area of clinical research, it is imperative that authentic community review is a

central feature of research design. Peer educators, patient advocates, and outreach
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workers should be employed, trained, and empowered to participate in the design
and management of HIV treatment programs. Clinical trials of HIV prevention
or treatment technologies involving people who use drugs must fulfill the spirit,
as well as the letter, of the World Medical Association’s Declaration of Helsinki.
Clinical trials must also be subject to genuine community ethical review and be
conducted as ongoing partnerships between communities and researchers.
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1. Organizing Treatment and
Supporting Adherence
With People Who Use Drugs






When engaged in stable care with an experienced staff and
adequate support, IDUs can adhere to HAART and have outcomes
equivalent to non-IDU patients. Ongoing drug use is therefore

not a valid criterion for denying active IDUs access to HAART.

Adherence to Antiretroviral Treatment
in HIV-Infected Drug Users:

The Role of Psychosocial Factors
and Opiate Substitution Therapy

Patrizia Carrieri and Bruno Spire*

Introduction

Currently, an estimated 1o percent of all new HIV infections worldwide can be attributed
to injecting drug use. Relatively recent HIV epidemics in Eastern Europe and Central
Asia have been largely driven by injecting drug users (IDUs). In Eastern Europe, several
states of the former Soviet Union—Estonia, Russia, and Ukraine—appear to have the
largest and most widespread epidemics. HIV prevalence related to injection drug use

*Patrizia Carrieri is an epidemiologist with the Institut National de la Santé et de la Recherche Medicale in
Marseille, France.

Bruno Spire is a medical doctor and virologist with the Institut National de la Santé et de la Recherche Medicale
in Marseille, France.
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has also risen dramatically in China, Indonesia, Iran, Myanmar, North Africa, the south-
ern cone of Latin America, and Vietnam. These epidemics in IDUs are characterized
by an explosive growth as documented in some studies showing that HIV prevalence
among IDUs has risen considerably in the last few years [1]. In addition, in many Eastern
European and former Soviet Union countries such as Russia [2], HIV infection is rapidly
moving from IDUs to both heterosexuals through the so-called “bridging groups” such
as sex workers, and to children through vertical transmission.

Highly active antiretroviral treatment (HAART) was first introduced in 1996 in
Western countries and has brought about a revolution in the course of HIV disease,
bringing dramatic reductions in the occurrence of opportunistic infections and mortality.
HAART efficacy, however, requires a high level of patient adherence to the prescribed
regimen, which to date means maintaining a lifelong prescription. In addition, these
treatments are often accompanied by a considerable number of side effects that can
compromise the patient’s quality of life [10].

Most long-term studies of HIV-positive people in the pre-HAART era found no
difference in the progression of HIV to AIDS and death between those who use illicit
drugs, including the injection of heroin and cocaine, and non-drug users. In the HAART
era, there is still no evidence that IDUs have a faster progression of their HIV dis-
ease. A study of 640 women published by Rompalo and colleagues [11] showed that,
over seven years, there was no difference in progression between the women who had
past, current, or no history of injection drug use. If any difference in progression was
observed between people infected with HIV through injection drug use and other HIV
transmission groups [12], it was more likely attributable to the higher prevalence of other
comorbidities (such as hepatitis), to problems of nonadherence to HAART in IDUs, or
to a delay in access to HAART.

Access to HAART for IDUs

Active IDUs have often experienced delays in access to treatment, especially in the early
phase of HAART [13]. In some cases, the delays were mainly due to physicians’ percep-
tions about how IDU patients would follow prescriptions. In other cases, delays could
be attributed to guidelines for treatment provision that suggest starting treatment only
when a patient has entered a “routine” where his/her opiate dependence is also treated
[14]. Yet little is really known about why drug users refuse to take medication and
whether this is related to fear about dangerous interactions between HIV medications
and illicit drugs and alcohol. Given equal access to care, IDUs are often less likely to have

undetectable viral loads, suggesting other barriers exist to successful treatment. When
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IDUs are successful in achieving durable undetectable viral loads, they experience the

same positive clinical impact as non-users [15].

Adherence and HIV Progression

In the pre-HAART era, sociobehavioral studies mainly focused on injecting drug use
and sexual behavior that risked HIV transmission. With the introduction of HAART,
attention has focused on new sociobehavioral questions, the most crucial of which is
adherence to the prescribed regimen.

Adherence is critical because poor compliance with a treatment regimen may lead
to virological failure and the emergence of resistance that may lead to a change of the
regimen and the reduction of the number of treatment strategies potentially available.
Lack of adherence is also associated with clinical progression of HIV disease [16-18]
and mortality [19]. In addition, optimizing adherence in the early months of HAART
(4—6 months) is crucial to ensure long-term immunovirological success. Moderate devia-
tions from high adherence (88-99 percent) during follow-up (maintenance phase after
6 months) have less negative impact on viral replication [20].

Possible development of drug-resistant HIV due to poor adherence has frequently
been used as a rationale for excluding IDUs from HIV treatment. Indeed, since the
beginning of the HAART era many have speculated that poor adherence was the major
cause of viral resistance [3;4]. In fact, the real issue is achieving viral suppression,
rather than adherence to medications per se. Among treated patients who do not achieve
full viral suppression by HAART, patients with relatively high but imperfect adher-
ence (c. 80—95 percent) are more likely to develop drug resistance than those attaining
>95 percent adherence or those with very low adherence [5;6;7]. Of course, although
poorly adherent patients appear to be less at risk to develop drug resistant HIV muta-
tions, they are at much greater risk of failing to achieve viral suppression, with conse-
quent negative health outcomes. Clinicians should focus on supporting near-100 percent
adherence in all patients, regardless of drug using history, because it is the only reliable
means of achieving both viral suppression and reduced risk of drug resistance.

These reasons make the identification of factors to predict adherence among IDUs
critical not only for HIV providers but also for all health care providers of HIV-positive
IDUs. The literature in this field is extremely rich, but we can classify major results

according to a modified version of Ickovics’ classification [21]:

> Pretreatment characteristics: age, gender, current IDU status, injection career, opiate

substitution treatment (OST), alcohol consumption, substance abuse or misuse;
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> Psychosocial factors: patient-provider relationship, depression, anxiety, social sup-
port, self efficacy; and body image;

> Patient’s experience during treatment: self-reported side effects, change in sub-
stance or alcohol use during treatment, incarceration;

> Treatment related characteristics (medication regimen complexity, pill burden,
dosing frequency, dietary instructions, type of combination, and management of

medication side effects).

Factors Associated with Adherence in the General
Population of HIV-Infected Patients

Among fixed determinants, high social status (expressed by income, education, history
of drug abuse, comfortable housing or other social vulnerability indexes) [22—25] has
been reported to be related to high adherence to antiretroviral treatment. The pattern of
factors associated with adherence also varies according to gender [26]. Among psycho-
social factors, specific aspects of the patient-provider relationship such as patients having
a positive perception of their provider’'s competence, as well as the levels of trust, open
communication, and inclusion in decision-making between patient and provider [27;28]
are all significantly related to high adherence, and improving the different aspects of this
relationship may enhance adherence. These aspects and other factors reveal adherence
to treatment as a dynamic process that can be difficult to predict and can vary widely
over time [29;30].

Despite the dynamic nature of adherence, a “predictive approach” to identifying
adherent patients still predominates among health care professionals. This approach
can either lead to various interventions for “correcting” non-adherent behavior or, in
some cases, provide justification for denying treatment to certain patients. An alternative
“empathic” approach aims instead to support all patients on HAART during treatment.
This approach puts more emphasis on providers considering the patient’s subjective
experience as a major factor in determining adherence. A study was carried out by our
team using data from the APROCO cohort aimed at understanding the validity of predict-
ing non-adherent behavior and identifying “high risk” patients on the sole basis of sim-
ple socio-demographic characteristics. This study showed that when factors associated
with adherence in a longitudinal way and pre-treatment issues and patients’ experience
during treatment are considered, then self-reported side effects, changes in psychosocial
factors (depression, support), addictive behaviors, and opinions about efficacy can play a
major role in determining non-adherence behaviors [30]. The role of self-reported side-
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effects on medication adherence has been confirmed by several studies [31;32]. Another
study based on APROCO longitudinal data has shown that a patient’s perception of body
modification (self-reported lipodystrophy) is associated with adherence failure [33].

Another means to better assess adherence potential is by examining patients’
self-efficacy outcome expectations. Patients whose a priori negative judgments about
HAART are confirmed, as well as those who form negative judgments during their first
months of treatment, are more likely to be non-adherent. Conversely, those patients
who formed positive judgments about HAART during treatment tend to be as adherent
as those whose a priori positive judgments were maintained [31]. Other studies consis-
tently confirmed these results: self-efficacy was found as the most important predictor
of adherence [34] while Kerr et al. [35] have found that adherence efficacy expectations
are predictive of high adherence and negative outcome expectations are associated with
non-adherence.

The presence of depression can also be a key factor influencing HAART adher-
ence. Several studies have demonstrated that depression is associated with reduced
adherence in the general HIV population [31;37] and that it is a significant predictor of
HIV clinical progression [38;39], even during the maintenance phase of HAART when a
routine approach to taking medication should have already been adopted [40].

The role of social support in helping patients adhere to their regimen is another
important consideration. Berg [26] has found that social support is associated with
increased levels of adherence among men. Recent results on a five-year evaluation of
adherence by Carrieri [40] showed that a patient’s adherence behaviors may improve
when they receive strong support from their main partner even during the maintenance
phase of HAART. A study from Gonzalez et al. highlighted that greater social support
and a positive state of mind are both related to better adherence and that a positive state
of mind mediates the relationship between social support and adherence in HIV posi-
tive populations [41].

Changes in the frequency and complexity of treatment regimens may also influ-
ence adherence. While inconsistent results were found regarding the number of daily
pills and poor adherence (as there have been few studies documenting this relationship,
[42—44], complex regimens based on three or more intakes per day are associated with
lower levels of adherence [45]. Currently, most regimens have reduced these burdens. A
recent study, however, could not give any evidence that once a day regimens were associ-
ated with better adherence than BID (twice a day) regimens [40].

On the whole, these results pertaining to general HIV-infected populations con-
firm that it is difficult to predict adherence a priori and that time-varying factors related
to patients’ experience during treatment are the best predictors of a patient’s ability to
adhere to HAART.
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Factors Associated with Adherence in IDUs

Although numerous studies of injection drug use and HAART adherence sometimes
appear to offer conflicting results, the most important consideration is that many indi-
vidual, social, and structural factors influence adherence. With a range of appropriate
adherence support measures—including OST and other drug treatment, peer support
and education, and careful consideration by medical personnel of each patient’s needs
and capabilities—both current and former injection drug users are in fact able to achieve
high levels of adherence to HAART.

Ongoing drug injection has been found to be associated with non-adherence [25;
46;47] or with adherence failure [48] in a number of studies, as well as other addictive
behaviors such as elevated alcohol consumption [47;49] or cocaine use [50]. More spe-
cifically, Bouhnik et al. [25] found that for individuals who remain opiate dependent,
ongoing drug injection is predictive of non-adherence. By contrast, among those who are
no longer opiate dependent (i.e. ex-IDUs not on opiate substitution treatment), social vul-
nerability is the only factor explaining non-adherence. This last result confirms that the
common perception that “drug users do not adhere to HAART” may hide the confound-
ing effects of poverty, psychiatric morbidity, and poor patient-physician relationship that
characterise many drug users’ lives. Like the general population, physicians often have
negative attitudes about substance users, making it difficult to develop deep, beneficial
patient-provider relationships.

These perceptions are likely contributors to decisions to delay access to treatment
for IDU patients until they enter a routine schema to properly follow prescriptions [43;
51]. HIV and non-HIV health care providers are often not fully equipped to care for sub-
stance users because many medical schools provide little education about drug use and
addiction. Exacerbating this problem is the higher propensity of more vulnerable patients
to use the emergency department as a substitute for primary care [52].

An analysis made using data from the MANIF 2000 cohort, a sociobehavioral
cohort started in 1995 [53], focused on the identification of factors associated with adher-
ence to HAART after four months of treatment.

Moatti et al. studied the influence of buprenorphine substitution treatment on
adherence to HAART. Multivariate analysis confirmed that active IDUs were about five
times more likely to be nonadherent than IDUs on OST and ex-IDUs. Furthermore,
IDU patients on OST appeared to have somewhat higher levels of adherence than
ex-IDUs, though this difference did not reach statistical significance after adjustment
of other cofactors.

In examining the practice of buprenorphine delivery in France, several inter-
pretations can be made to explain the success of buprenorphine substitution therapy
in supporting better adherence to HAART. Firstly, buprenorphine stabilizes the social
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situation of opiate using individuals. Indeed, buprenorphine prescription can be ini-
tiated and followed by any medical doctor, leading to easier access to this medicine.
Second, the patient must attend weekly appointments at the doctor’s consulting room.
Furthermore, the physicians who are involved in buprenorphine prescription work in
networks with social workers, pharmacists, and other health care workers, that can
offer social support and increase adherence. In this context, physicians tend to con-
sider the multiple issues concerning the patient, including negative life events, and this
understanding can help the patient’s willingness to be treated for HIV, as well as for
drug addiction.

A Canadian study has reported methadone use was associated with HAART receipt
but that it did not improve adherence [54]. However, in this study, the evaluation of
adherence was performed after 30 days of HAART, and it is possible that this early
evaluation does not offer the patient a real opportunity to establish a routine. By con-
trast, in centers where methadone is administered locally and on a daily basis, together
with antiretroviral treatment (direct observation treatment), total adherence is expected
for patients who are also adherent to methadone provisions [55]. However, levels of
non-adherence while on methadone treatment are comparable to estimates from other
chronic diseases [56]. On the other hand, some interactions between methadone and
some antiretroviral treatments such as nelfinavir require increased doses of methadone
to obtain efficient OST [57].

An analysis using data from the MANIF 2000 cohort [48], focused on the identifi-
cation of factors associated with adherence failure occurring within the first 18 months
of HAART among patients who were initially adherent. Each episode of non-adherence
during follow-up was defined as an “adherence failure” event. Adherence evaluation at
follow-up visits revealed that a quarter of patients experienced adherence failure over the
first 18 months. Adherence failure was mainly explained by the lack of a stable relation-
ship, depression assessed by the CES-D score, and report of any kind of injection—most
frequently, cocaine or buprenorphine. Ongoing injection (whether continued or as a
result of relapse) is a strong predictor of adherence failure. These results underline
the need for closer and more adequate monitoring of patients enrolled in substitution
programs. Injection during buprenorphine treatment constitutes a failure of the substi-
tution treatment and suggests either the need for higher dosages (sometimes required
due to interactions between buprenorphine and other antiretroviral treatments) or inad-
equate services to polydrug users, especially cocaine injectors. Consequently, there is a
need for either reinforcement using other additional psycho-cognitive approaches, or a
switch to other forms of OST such as methadone. Together with ongoing injection, the
lack of a stable relationship is associated with an increased risk of adherence failure. In
HIV-infected IDUs, other studies have confirmed that depression may increase the risk

of poor adherence to treatment [30;58].
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IDUs have a high prevalence of psychiatric comorbidities and depressive symp-
toms. One study of MANIF 2000 cohort participants showed that depressive symptoms
represent the second highest cause of hospitalization, after opportunistic infections [59].
Depression needs to be diagnosed in a timely manner and properly treated in order to
maintain adherence to HAART.

A recent approach that is being highly promoted is a screening for depression
and provision of adequate treatment at the initiation of HAART. These measures could
have a major impact not only on adherence, since treating depression in HIV-infected
individuals may enhance adherence [60;61], but also on clinical progression. Indeed,
depression in IDUs has also been found to be a determinant of clinical progression
independent of adherence [17].

An appropriate management of perceived side effects, which in the case of drug
users are also related to pain management problems, could improve adherence and
reinforce the patient-provider relationship. Recent studies have also reported on how
cannabis can reduce some HAART related side effects [62].

These studies highlight the need to identify which intervention may improve
adherence among IDUs. When engaged in stable care with an experienced staff and
adequate support, IDUs can adhere to HAART and have clinical outcomes equivalent to
non-IDU patients [18;63]. Ongoing drug use is therefore not a valid criterion for denying
active IDUs access to HAART. Substitution therapy provided with DOT may definitely
enhance adherence.

How to Promote Adherence?

Opiate substitution treatment, such as through the provision of methadone or buprenor-
phine, is an important tool in promoting HIV treatment adherence among IDUs. How-
ever, when OST is available only in specialized clinics, the risk of stigmatization of
individuals attending these centers may induce some patients to become reluctant to
access or to continue using OST. From another point of view, centers dispensing OST
daily may be important entry points for access to HAART for IDUs, as HAART (for
instance once a day intake) may potentially be combined with OST, with both being dis-
pensed at the same location and taken under the surveillance of a patient’s provider. In
this case, only OST interruption may be responsible for poor adherence to HAART.
The advantage of prescribing OST in a different setting, for instance by general
practitioners, however, is that stigmatization problems are less present. Under this
arrangement, the role of general practitioners (GPs) in OST success and HAART adher-

ence becomes crucial. Creating a link between HAART and OST intakes (e.g. prescribing
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a twice a day HAART regimen if OST is also prescribed twice a day) may be beneficial
for adherence to both treatments. In countries where GPs do not yet prescribe HAART,
GPs should be properly educated about the possible interactions between ART, OST,
and other drugs frequently used by IDUs. GPs also should be trained how to properly
manage HAART-related side effects and pain; how to create liaisons with HIV special-
ists and drug treatment centers; and how to better manage or orient the most difficult
patients.

While it may be important to start HAART when a patient seems “stabilized” to
ensure that he can adhere to treatment, such a delay can have significant repercussions.
Delaying HAART can also delay other treatments and have serious health implications
for active IDUs who are often affected by other co-morbidities such as hepatitis B, C or
tuberculosis.

It is important to remember that OST also plays an essential role in HIV pre-
vention. It has been shown that heroin users on methadone treatment are four to six
times less likely to become infected with HIV, either because they stop injecting
heroin or are able to have greater control over their heroin use because they are less
subject to withdrawal symptoms [55]. Similarly, in a cohort of HIV-infected IDUs on
buprenorphine substitution treatment in France [64], among the individuals who
remained on OST, a reduction of injecting behaviors was observed over time while
buprenorphine injection misuse only pertained to patients who were severe addicts or
polydrug users and presented depressive symptoms. Ongoing clinical trials based on
buprenorphine substitution treatment to help reduce HIV transmission in China and
Thailand (trial HTPN 058) are likely to provide more useful information on OST and
HIV prevention.

As more becomes known about achieving adherence through comprehensive treat-
ment regimens, it is increasingly clear that a number of combined approaches will be
required to meet the needs of different IDU populations. Two recent reviews [65;60]
report the efficacy of different interventions for improving adherence. However, stud-
ies which have shown a significant effect of such interventions on virological response
are sparse [67].

The use of Directly Observed Therapy (DOT) programs has generated a variety of
studies reporting encouraging results. Under DOT, providers observe patients taking
their antiretroviral doses daily or less frequently in methadone maintenance treatment
clinics [55]. It is worth noting that DOT has been successful even for cocaine users on
methadone [68].

When an opiate user is not on maintenance treatment, an efficient role may be
played by peers from the community [69] who can perform tasks such as accompanying
patients to medical appointments, providing education, and offering adherence assis-

tance that may include DOT, risk reduction, and crisis intervention.
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The fundamental element in any of these approaches is that they come as inter-
ventions during the initial phase of treatment. Interventions are crucial in this phase
because they can establish the patterns that will help patients achieve the 100 percent
adherence required for long term virological and immunological success. During the
maintenance phase, regular interventions should be planned to avoid extreme episodes

of nonadherence, which are detrimental for long term virological response.

Conclusions

HIV-infected IDUs do not have a faster clinical progression of their disease but a delay
in access to HAART, comorbidities and poor adherence, all of which can negatively influ-
ence the clinical course of this disease.

In some cases it may be worthwhile to delay HAART initiation in order to address
a patient’s substance abuse, general stability, or comorbidities that may affect HIV treat-
ment success. However, each treatment strategy (including the treatment sequence for
HIV, HCV or other comorbidities and the time of HAART initiation) should be individu-
alized and built into a broader system of medical support, based on the patient’s clinical
status and readiness to face lifelong adherence and treatment side effects.

However, a patient’s active drug use should not necessarily make them ineligible
for HAART. A growing body of evidence indicates that more and more drug users are
successfully adhering to HAART and achieving full viral suppression. Comprehensive
care for these patients should be adequately supplied, and can be achieved by increasing
coordination among different care providers; improving patient-provider relationships by
overcoming stereotypes about drug use; and supplying adherence support to IDUs start-
ing HAART. Implementing these practices would make a strong contribution toward
erasing the differences in clinical outcomes that have marked more vulnerable popula-
tions such as IDUs.
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Snapshot: Heroin Maintenance

Matt Curtis*

Since its introduction in the 1960s, the treatment of opiate dependency using
methadone has proved to be highly successful in addressing the health and
social costs of addiction, and reducing HIV infection risk and overall mortality.
More recently, buprenorphine has shown great promise as an alternative opiate
substitution medication, with results similar to methadone.” Buprenorphine
has seen widespread use in many countries—notably in France where it is the
most commonly prescribed substitution medication—and its use is expanding

rapidly in North America.

Not every person has perfect success with methadone or buprenorphine, how-
ever: despite these medicines’ proven efficacy, a substantial minority of people
on substitution therapy continue to use street drugs, especially when receiv-
ing inadequate methadone dosing. But recent research points to one possible
solution for improving treatment outcomes for people with most severe opiate

dependency who have been least responsive to existing therapies.

Since the early 1990s, several research trials have investigated the use of diace-
tylmorphine—or pharmaceutical heroin—as an opiate substitution medication,
largely targeting individuals who have not responded well to methadone treat-
ment. Such programs are generally organized so that patients receive a dose
of injectable heroin once or more daily (without take-home doses), which they
inject in a supervised setting with sterile equipment provided by the program.
Patients are screened at each clinic visit for alcohol or other intoxication to
reduce the risk of opiate overdose. In order to achieve a stable daily blood
concentration, short-acting heroin is often prescribed in conjunction with a low
dose of longer-acting methadone (in either oral or injectable form). Thus heroin
maintenance programs have required more infrastructure than methadone or
buprenorphine programs, including tighter safeguards on the medication and
facilities for supervised injection. Nonetheless, they have been shown to be
cost effective, with large estimated savings from reduced health problems and

criminality among patients.*™

*Matt Curtis is a Program Officer with the International Harm Reduction Development Program of
the Open Society Institute.
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The first and best known research trial was conducted in Switzerland between
1994 and 1996. The study involved 1,035 participants with long-term heroin
dependence and multiple previous attempts at methadone maintenance or
drug-free treatment. An initial attempt to randomize participants into heroin,
morphine, and methadone cohorts was not realized, and all participants ulti-
mately received heroin. Though the Swiss research has been criticized for not
having control cohorts and other factors,* the benefits for participants were
promising: treatment retention was higher than for methadone alone; illegal
drug use, reported mental health problems, and disease risk behaviors among
participants decreased dramatically; and rates of employment and stable hous-
ing more than doubled.” ¢ Although the data on HIV incidence among study
participants was not statistically significant, the risk of seroconversion to hepati-
tis B or C was halved.” The number of study participants reporting illegal sources
of income fell from nearly 70 percent at baseline to 14 percent at one year.? Fol-
lowing the conclusion of the trial, Switzerland passed a referendum to continue
heroin prescription as a core component of opiate dependency treatment. More

than 2,000 additional people have received prescriptions since 1997.

Soon after the Swiss study results became public, the Netherlands conducted
two randomized heroin prescription studies, finding that “supervised co-pre-
scription of heroin is feasible, more effective, and probably as safe as metha-
done alone in reducing many physical, mental, and social problems of treatment
resistant heroin addicts.”® In Europe, Germany and Spain have also piloted
heroin prescription. Most recently, Canada launched the first heroin prescrip-
tion trial in North America, the North American Opiate Medications Initiative
(NAOMI), which also targets people with longtime opiate dependency and
poor outcomes with methadone, and has introduced a third randomized cohort
receiving injectable dilaudid rather than heroin. Though results have not yet
been published, heroin prescription through NAOMI has proved to be safe, with
no deaths or hospitalizations after more than 26,000 injections, and without

negative community impact.'

The use of prescription heroin maintenance concurrent with antiretroviral ther-
apy has not been documented in case examples or clinical research, although
some patients in the Swiss heroin prescription programs have received directly
administered antiretroviral treatment as part of the program. Research with

heroin prescription in several countries does, however, indicate that it is a safe
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and effective tool in addiction treatment, which consequently may be useful in
supporting stability and HIV treatment adherence among people with severe
opiate addiction who have not responded well to other available pharmacothera-
pies. The drug interaction profile of prescription heroin is unclear, but it may
not require the dosage adjustments necessitated by methadone and buprenor-
phine interactions with ARVs. Heroin is rapidly metabolized to morphine, which
is further converted to morphine-3-glucuronide (which lacks opiate activity) and
morphine-6-glucuronide (M6G, which has very potent opiate activity). In con-
trast to methadone and buprenorphine, it is not currently known whether ARVs
affect heroin/morphine metabolism, but heroin is not thought to impede the

' Protease inhibitors such as ritonavir and nelfinavir

function of antiretrovirals.’
may increase blood concentrations of M6G, but no clinically significant effects
have been documented and, as discussed in various chapters in this volume,
active heroin users can achieve HIV viral suppression assuming adherence to
treatment. For more on possible interactions with ARVs, see the chapter in this

volume by Antoniou and Tseng.
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HIV-infected injection drug users are often medically and socially
marginalized and outside of traditional systems of care.
Directly administered antiretroviral therapy has been suggested
not only as a means to initiate therapy, but to provide structure

for ongoing adherence.

Directly Administered Antiretroviral
Therapy for Injection Drug Users

Frederick L. Altice and R. Douglas Bruce”

Introduction

The HIV/AIDS pandemic continues to expand globally and injection drug use (IDU)
contributes considerably to explosive epidemics in many parts of the world. The WHO
3x5 Initiative, an effort to help those living with HIV by aiming to provide antiretroviral
therapy to 3 million people by the end of 2003, has, unfortunately, failed. HIV-infected
injection drug users (IDUs), for the most part, have not been considered a central target
in the initiative for a number of reasons, including the misperception that they cannot
adhere to antiretroviral therapy.

Longitudinal cohort studies conducted during the HAART (highly active antiretro-

viral therapy) era have demonstrated that adherence to therapy is the key determinant in

*Frederick L. Altice is Associate Professor of Medicine, Director of the HIV in Prisons Program, and Director of
the Community Health Care Van at the Yale University School of Medicine.
R. Douglas Bruce is Clinical Instructor of Medicine at the Yale University School of Medicine.
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HIV disease progression [1—4]. While adherence remains crucial for all individuals with
HIV disease, it may be particularly beneficial for IDUs who have not derived as much
benefit from HAART as others. Directly administered antiretroviral therapy (DAART)
has been suggested not only as a means to initiate therapy, but to provide structure for
ongoing adherence [5].

HIV-infected IDUs are often medically and socially marginalized and outside of
traditional systems of care. They also have high rates of psychiatric co-morbidity [6] that
can pose problems with adherence to HAART [7]. Active drug use has been linked to
nonadherence [8;9] and, despite similar rates of HIV disease progression during the pre-
HAART era, progression has been reported to be higher among IDUs than non-IDUs
in the HAART era [10-12].

Directly observed therapy (DOT) for the treatment of tuberculosis has been remark-
ably successful in overcoming obstacles commonly encountered in HIV management by
helping to maximize adherence, improve health outcomes, and minimize the develop-
ment of resistance [13-15]. Yet the non-curative nature of HIV and the complexity of the
regimens have called into question the applicability of DOT for the treatment of HIV
[16;17]. Recent developments that allow for provision of once-daily HAART regimens,
however, are fueling increased interest in DOT for the treatment of HIV in patients with

known problems with adherence.

Underlying Principles of Directly Administered
Antiretroviral Therapy (DAART) Programs

Directly observed therapy, unlike the methods used to treat tuberculosis, is not likely
to become the method of treatment for all people with HIV. While both HIV and
tuberculosis are important global public health issues, cause significant morbidity and
mortality if under- or untreated, require at least daily treatment dosing, and result in the
development of resistance if adherence is suboptimal, HIV differs in many regards. First,
HIV is not transmitted casually and does not invoke the same public health mandate to
protect the general public. Second, HIV treatment is lifelong and direct observation may
not be sustainable. Third, there is a lack of infrastructure currently available to provide
expansive DAART for HIV. Therefore, if DAART programs are going to be effective,
they must be user-friendly and provide a value-added service that is perceived to benefit
the HIV-infected client.

It is essential to recognize several important issues before implementing a DAART
program. First, not all drug users have problems with adherence to HAART. Second,

clinicians and other providers poorly predict adherent from non-adherent patients.
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Third, an HIV-infected drug user with poor adherence may not require a lifetime of
DAART; therefore, such programs should be flexible enough to accept and transi-
tion clients to and from the program as needed. Finally, a drug user who is poorly
adherent at one point may become more adherent in the future and vice-versa; conse-
quently, frequent assessments of adherence and proactive referral of patients to services
are required.

Models for Directly Administered Antiretroviral
Therapy

Many models for providing DAART have been developed and generally fall into two
major categories (See Table 1): 1) community-based outreach; and 2) integration into
existing structural frameworks. There are advantages and drawbacks to each approach

and, in many ways, they are complementary.

Community-based Outreach

Community-based DAART has the benefit of being more flexible, and can engender
social support by fostering the development of significant interpersonal relationships
between the outreach worker and the patient. Each of these factors has been associated
with improved adherence. Much of the model is based on community outreach that
has been proven to be highly effective for patients with severe mental illness [18;19)]
and the homeless [20-23]—both co-morbidities that are highly prevalent among drug
users. By nature of its outreach, community-based DAART allows for respect of the
patient by engaging the patient on his or her own “turf.” Successful programs have also
been conducted in home settings [24] and through mobile outreach programs [25;26].
Limitations to the sustainability of these programs include the magnitude of the effort
by outreach workers and the potential cost of the services. Such programs do, however,
have the greatest potential for success when working with patients who are active drug
users, suffer from cognitive impairment, and generally lead chaotic lives in which the
extent of intervention is flexible and can be modified with the changing needs of the

individual [27].

Integration into Existing Frameworks

Integration of DAART into existing structural frameworks has been accomplished in
methadone clinics [28—30], within buprenorphine maintenance programs [31], prisons
[32;33], mobile health clinics [25;26], and residential treatment centers [34]. Opiate

maintenance programs, such as methadone or buprenorphine treatment settings, are
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an ideal context for individuals who are stabilized on opioid agonist treatment. The
limitation of this approach is that very few of the world’s HIV-infected drug users have
access to effective opioid substitution therapy. Factors that could lead to better outcomes
for these patients are the reduction or cessation of active drug use, treatment for co-
morbid psychiatric conditions, and the degree to which patients are stabilized within
the program. While the majority of experience is within methadone maintenance
programs (MMPs) where dosing is typically observed on a daily basis until the patient
has demonstrated considerable stability, buprenorphine is becoming increasingly
available as an effective alternative which also offers the potential to stabilize patients
who would otherwise be deemed ineligible for HAART treatment. In some coun-
tries, buprenorphine is less regulated than methadone and does not require the rigid
structures imposed by methadone treatment programs, thus allowing new opportunities
for the possible integration of HIV and drug treatment services into the HIV clinical
care setting [31].

Despite the possibilities, integrating HAART treatment into opioid maintenance
therapy programs does face a number of challenges. First, there are several pharma-
cokinetic drug interactions between antiretroviral medications being prescribed and
opioid agonist therapy (see chapter eight for a detailed discussion of common drug inter-
actions between opioid substitution therapy and common antiretroviral medications).
For example, two of the first-line agents in the WHO 3x3 Initiative include nevi-
rapine and efavirenz, both of which result in marked reductions in methadone
levels and subsequent development of symptomatic opiate withdrawal in a significant
number of individuals [35-37]. Unless clinicians are aware of this important interac-
tion and willing to increase methadone doses adequately when opiate withdrawal symp-
toms begin, patients are likely to discontinue HIV treatment, methadone treatment or
both [35]. While there are few studies that carefully examine drug interactions between
HIV medications and buprenorphine, it does appear that efavirenz results in significant
reductions in buprenorphine levels. However, these may not be associated with
symptomatic opiate withdrawal due to the lack of metabolism of buprenorphine by
cytochrome P450 2B6 isoenzymes and the higher binding affinity of buprenorphine
to opioid mu receptors compared to methadone [38]. Second, there is the difference
in cultures between drug treatment experts and HIV specialists. The drug treatment
field, particularly methadone maintenance programs, has been predicated on impos-
ing strict behavioral requirements and punishing anything less than perfect behavior
[39]. HIV treatment specialists, on the other hand, have been more advocacy-oriented
and typically use rewards rather than punishment. Third, while there have been many
effective models of integrating HIV treatment [40;41], and even DAART into metha-
done maintenance programs [28;30;42], the perception that these treatments cannot

be effectively integrated has been difficult to overcome in many settings, particularly
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where opiate agonist therapy is tightly regulated. While integration of services has been
advocated by many, others have concluded that patients stabilized on methadone can
be effectively referred off-site for HIV treatment [43]. Finally, successful treatment typi-
cally will require a common commitment to comprehensive care by both HIV providers
and drug treatment experts. These providers and experts should be willing to engage
in potential cross-training and expertise sharing as well as to work toward integrating
services to improve health care delivery for the patient and focusing less on the clinician

or clinical site of care.

Convenience

Convenience factors must be divided into those that are convenient to the patient versus
convenient for the health care system. In settings where DAART is required before a
patient can receive HAART, it is most likely that the convenience for the patient will
be trumped by the convenience for the health care system. In the long run, such an
approach is short-sighted but certainly understood when resources are scarce. Fortu-
nately in most settings where HAART is made available, DAART is usually (though not
exclusively) considered a value-added service to help those individuals with problematic
adherence. Settings in which DAART is available can indicate that patient convenience
factors are given the highest priority. In MMPs, patients already come for observed
therapy so it is typically not redundant for them to receive an additional array of medica-
tions in an observed fashion. In community settings, however, it is important to do a
number of things to improve the likelihood of actually using the DAART program. For
instance, if in settings where geography creates barriers to access to a DAART program,
having multiple sites would likely improve utilization. The expectation that patients
will travel many miles by foot, car or bus is untenable and certainly not sustainable.
Some programs have anecdotally reported great success with DAART in such settings,
particularly where HAART is a scarce resource and is provided to patients with the
most advanced illness and ends once these patients feel well enough to return to work.
Other programs have used a community outreach approach where trained community
health workers who are involved in extended social networks provide social support and
observed therapy [44]. Such programs have not, however, been tested among active
drug users. Other sites have taken a more comprehensive, patient-oriented approach
to DAART for drug users. These sites conducted extensive mapping of the commu-
nity for drug use and HIV, and assessed the availability of drug services and social
support services for people living with HIV. In such settings, the likelihood for sus-
tainability and utilization is greatest [25]. Other efforts, however, have taken a broader,

though potentially more costly approach, by providing DAART services through trained
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professionals who go to each patient’s home to observe their adherence to HAART [45].
This approach often excludes the HIV-infected drug user from decision-making about
how their services should be organized. The examples above suggest that the success of
a program can be greatly improved if those implementing it have a clear understanding
of local feelings about DAART, and strategically consider the community’s ability and
level of need to utilize such services [25].

Flexibility of Program

DAART programs that are based upon principles of community outreach lend them-
selves best to flexibility. DAART programs embedded within MMPs, for example typi-
cally remain very rigid because the MMP is rigid by nature. Flexibility, however, can be
integrated into such programs by constructing confidential settings to supervise medica-
tions, train staff in cultural competence in HIV care, and to either provide a component
of outreach and/or allow subjects to have one or two extra dose packs so clients can take
their HIV medications even if they are unable to make it to the methadone program.
Irrespective of the DAART model employed, it is essential to remember that clients’
lives are not organized specifically around the taking of medications and that DAART
programs must be flexible, especially when clients identify special needs such as vaca-
tions or obligations to travel in advance.

Confidentiality

Confidentiality is considered critical in the development of a DAART intervention
for people living with HIV infection. The main reason to maintain confidentiality
within a DAART program is to minimize stigma among a population that is often
stigmatized for their drug use and their HIV infection [46]. Within drug treatment
settings, factors that are likely to reduce confidentiality include methadone program
staff members who dispense HIV medications to clients in front of other methadone
patients. Similarly, a methadone program that has separate rooms or lines for those
receiving HIV medicines will allow clients to easily sort out who among them is living
with HIV. One way to overcome these liabilities is to set up the methadone program so
that all clients are observed taking their methadone in a private setting where the nurse
has discretion to dispense methadone and any other kind of service within the privacy

of the standard treatment setting. Similar sorts of concerns should be considered if

44 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



integrating services into any structured setting, such as clinical care settings (where
HIV patients are often stigmatized for being more “difficult”), pharmacies or mobile
health care programs.

In community DAART programs where clients are met in their home or in other
public settings, the array of confidentiality issues is somewhat different. When a DAART
outreach worker enters a house, it can often be unclear to them who within the home
knows about the client’s HIV status. Home settings are not controlled as easily as other
environments, and the constantly changing presence of friends, other family members
or guests makes it impossible for the outreach worker to know who can be approached
and under what conditions. Neighbors may eventually note an outreach worker’s consis-
tent visits and, depending on how conspicuous the worker’s clothing, accessories, and/or
transportation are, realize the client is a person living with HIV/AIDS and further add to
their stigmatization. To avoid these kinds of scenarios, community DAART programs
must develop well-worked out plans with contingency options, such as outreach workers
calling 10 minutes in advance of arrival to see if the client feels the setting is appropriate

for a visit or whether they would like to meet somewhere else.

Full Versus Modified Observed Therapy

Fortunately, most effective antiretroviral regimens for HIV-infected patients who have
not been previously exposed to many antiretroviral medications can be administered
once a day [47—-49]. For patients who have failed multiple prior regimens and/or those
with known antiretroviral resistance mutations, therapy is likely to be more frequent.
Deciding upon whether DAART will require each dose to be observed or whether the
patient will have some doses observed while others are left to the patient to self-adminis-
ter is usually an issue of availability of resources. The only data from a modified DAART
program suggests that adherence is extremely high (>85 percent) for all observed doses,
but drops to nearly 50 percent for all unobserved doses [25]. This finding would suggest
that all doses should be observed. It is unlikely, however, that patients and health care
delivery systems will be able to observe patients take all of their doses all the time. In
such cases, innovative approaches such as the use of cues and reminders and/or incor-
poration of family and/or friends to help the client with adherence can be incorporated
to maximize success. Another consideration for active drug users is the acceptance and
incorporation of interruptions into the treatment of patients with intermittently chaotic
lives. From a clinical trial’s perspective, this approach has been proven to be inferior to
continuous treatment, yet it may be a clinical reality for active drug users who pass in

and out of health care treatment settings [45].
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Selection and Training of Staff

The responsibility of observing clients taking HIV medications should not be casually
given to anyone. In some settings, it is required by law that trained professionals, such
as nurses or pharmacists, be the only ones to administer therapy. In order to allow com-
munity-trained professionals who are often more willing and able to work with challeng-
ing populations, regulations in other settings will permit nurses or pharmacists to be
responsible for the packaging of a patient’s medications, while an outreach worker can
“observe,” but not “administer” the medications. This designation is crucial to avoid the
mismatch between patient and professional staff and the increased cost of professional
salaries that would make DAART too costly for most settings.

While there does not appear to be any special formula that is required for DAART
outreach workers, a term that would be best designated as “DAART specialist,” a number
of factors should be considered. First, if the outreach worker is a former drug user, it is
important to provide feedback and support to this individual to avoid triggers that might
lead to loss of his/her own recovery. Second, former drug users may not be optimal
DAART specialists if they harbor negative attitudes toward drug use itself. This may lead
the DAART specialist to pressure the client relentlessly to stop his/her drug use and lead
to increased avoidance in meeting the outreach worker out of shame or stigma. Third,
active drug users in some settings may not be allowed to work due to employer and
human resource constraints. For those individuals who are present or former users, it
is important to provide support and oversight as well as rapid and appropriate assistance
if their own drug use begins to interfere with their work. For all DAART specialists, it
is essential to train them to meet the patient where s/he is presently and provide conti-
nuous information, motivation, and behavioral skills to ensure that the patient remain
in care, continue to see his or her health care provider, and to adhere to HIV thera-
peutics and drug treatment goals. Motivational interviewing has been one such way to
foster such skills [50;51]. No matter what other skills sets these individuals have, they
must understand the community of HIV-infected drug users, be empathetic and non-
judgmental, establish a balance in their boundaries and be self-motivated in performing
their job. Without such characteristics, it is unlikely that a DAART specialist will be able
to promote the type of social support that is believed to be the most effective component
of observed therapy programs [52;53].

Cues and Reminders

Cues and reminders would seem to be useful tools to enhance adherence, particularly
for improving unobserved dosing. Yet, in one large randomized controlled trial, partici-
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pants using an electronic timing actually had reduced adherence compared to those who
did not receive the reminder. These individuals, however, did not include many active
drug users. A meta-analysis of all trials using cues and reminders showed a similar
negative effect on adherence, but once again, drug users contributed very little to the
study populations. Further studies will have to resolve this issue with regard to the type
of cue used, acceptability of the reminder by the subject, and the feasibility or sustain-
ability of using methods that potentially rely on costly technology.

Availability of Spare Dose Packs

It is unreasonable to expect that all patients will make every DAART visit. During the
course of therapy it is likely that patients will miss at least one visit due to events such
as other scheduled appointments, weather emergencies, personal emergencies, court
dates, and/or transportation problems. In such circumstances, a patient should not be
penalized by withholding their medication. Many DAART programs address schedul-
ing problems by providing back-up dose packs of three to five doses of medications to
tide a patient over during such situations. In order to continue the spirit of DAART, the
DAART specialist would expect to be contacted by the client and receive an explanation
for the missed visit, counsel the patient to utilize the spare dose packs, provide sup-
port and suggestions about how to get to the next DAART visit (i.e., overcoming obsta-
cles), and be firm, but not coercive in encouraging the patient to continue with DAART.
A very real concern is that some patients grow fatigued from DAART or even taking
HIV medications and use the pretext of having dose packs as a way to avoid meeting the
DAART specialist while not taking the medications. In such settings, DAART specialists
should encourage the patient to intermittently let them see the spare dose packs and to
have the patient provide the empty spare pack. Presentation of the empty spare pack
can help the DAART specialist confirm that the client truly utilized the dose pack under

agreed upon circumstances and dispense a new one for future use.

Availability of Ancillary Services

Numerous studies have demonstrated the benefit of ancillary and integrated services
for managing HIV [54] , drug dependency [55;56] and other complex medical [55;57] and
psychiatric [18;55-60] conditions. HIV-infected drug users have many unmet medical

and social needs and as a consequence, have increased medical morbidity and mortality
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compared to non-drug using patients. For instance, it makes common sense to integrate
HIV and drug treatment services, yet this will work only for those who are motivated
enough or capable of being retained in drug treatment. Drug users are at increased risk
for tuberculosis, and particularly in resource poor settings, integration of tuberculosis
services is rational and forward thinking. Routine medical care, however, also makes sense
for DAART patients. They have more medical complications, may not have been previ-
ously adherent with HIV medications due to adverse side effects, have a demonstrated,
high rate of emergency room use, and need prompt attention to overcome such problems.
Additionally, drug users have unmet social needs which often interfere with their ability to
be retained in health care. In one study of DAART, subjects who utilized two or more of
the ancillary services (medical care, drug treatment, and case management services), had a
statistically larger reduction in viral load, increase in CD4 lymphocyte count and threefold
reduction in emergency room use [61]. Other programs provide an array of other services

and report improved outcomes, yet empirical data are forthcoming [62].

Duration of DAART Services

To date, there have been no data to suggest the most effective duration of DAART services.
Noncomparative studies of DAART have been longstanding and were not designed to
answer the question of amount of time required for effective therapy. The only random-
ized controlled trial of DAART to date provided supervised therapy for six months with
impressive viral load and CD4 changes. However, the benefits six months after DAART
had been discontinued were less impressive, suggesting that some individuals need a
longer duration of treatment. A primary problem, is that it is not yet clear which patients
will benefit from DAART and for how long DAART services should be provided. What
does seem clear is that many patients whose lives are chaotic benefit from the structure,

organization, and social support provided by DAART programs.

Conclusions

Directly administered antiretroviral therapy is just one way to overcome some of the
obstacles faced by HIV-positive IDUs. Not all DAART programs are the same. They
differ in terms of whether they are based on principles of community outreach versus
integration into an existing health care delivery infrastructure, the types of individuals
supervising the medication delivery, and how related services are organized and pro-
vided. In settings where DAART is compulsory, it will likely limit access to drug users

who have been traditionally constrained by issues of confidentiality. Yet it seems clear
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that when constraints such as this and others are overcome, DAART can be one of the

most effective ways to provide beneficial care to HIV-infected drug users.

Table 1. Models of Directly Administered Antiretroviral Therapy

Community Outreach
> Qutreach workers

> Home-based delivery

Embedded within Structural Settings

Methadone maintenance programs

Buprenorphine maintenance programs

Pharmacies

HIV-clinics

Directly Observed Therapy programs for tuberculosis treatment

Mobile health care settings

Yy vV v v vV VvV Y

Residential care settings

Table 2. Considerations in Developing a Directly Administered Antiretroviral Therapy
Program

Coordination with drug treatment and harm reduction programs
Community outreach versus structured treatment setting
Convenience

Flexibility of program

Confidentiality

Full versus Modified Observed Therapy

Selection and training of staff

Cues and reminders

Availability of spare dose packs

Availability of other services

Duration of DAART services

Yy v vV v v Y vV VY VY VY Y
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Prisoners are the community. They come from the community,
they return to it. By protecting and caring for HIV-positive prisoners,

we are protecting and caring for our communities.’

Prisons and HIV Treatment

By Ralf Jurgens”

Introduction

In many countries, rates of HIV infection among prisonerst are high and a growing
number of prisoners are in need of HIV-related care, treatment, and support, including
antiretroviral therapy (ART). While prisons are often seen as being isolated from soci-
ety, the issue of how correctional health services deal with HIV-infected prisoners has
important implications for the overall care of people living with HIV or AIDS outside

prison walls.

*Ralf Jurgens is a consultant working on HIV/AIDS, health, policy and human rights issues in Montreal,
Canada.

*For the purposes of this paper, the term “prisoner” is used broadly to refer to adult and juvenile males and
females detained in criminal justice and correctional facilities during the investigation of a crime; while awaiting
trial; after conviction and before sentencing; and after sentencing. The term does not formally cover persons
detained for reasons relating to immigration or refugee status, and those detained without charge, yet most of
the considerations in this paper apply to them as well. The term “prison” is used to refer to all criminal justice
and correctional facilities.
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This article reviews some of the main issues related to provision of HIV treatment
in prison. It shows that providing access to ART for those in need in the prison context
is a challenge, but is necessary and feasible. When provided with care and access to
medications, prisoners respond well to ART. Data from developed countries show that
adherence levels in prisons can be as high or higher than among patients in the com-
munity and emphasize the importance of careful planning for the discharge of prisoners
back to the community. A major effort needs to be undertaken to ensure that prisoners
in developing countries and countries in transition also benefit from current efforts to

increase access to ART.

Two Epidemics—HIV and Incarceration

Prevalence of HIV in Prisons
Worldwide, rates of HIV-infection in prisoner populations® are higher than in the general

population:

> In Western Europe, particularly high HIV-infection rates have been found in pris-
ons in countries from southern Europe such as Portugal and Spain, which report
rates of 20 and 14 percent, respectively.?

> In the United States, many prison systems have rates under 1 percent, although a
few systems have approached or exceeded 7 percent among men, and 15 percent
among women.

> In Canada, rates between 1 and 11.9 percent have been reported.+

> In the countries of Central and Eastern Europe and the former Soviet Union, HIV
prevalence among prisoners is particularly high in Russia and Ukraine, as well as
in Lithuania, Latvia, and Estonia.s In Russia, by late 2002 the registered number
of people living with HIV/AIDS in the penal system exceeded 36,000, representing
approximately 20 percent of known HIV cases.®

> In Latin America, prevalence among prisoners in Brazil and Argentina is reported
to be particularly high, with studies showing rates between 3 to 20 percent in
Brazil and 4 to 10 percent in Argentina. Rates reported from studies in other
countries, including Mexico, Honduras, Nicaragua, and Panama are also high.?

> In India, one study found that the rates were highest among female prisoners, at
9.5 percent.?

> In Africa, a study in Zambia found a rate of 27 percent.9 In South Africa, prison

infection rates in 2002 were estimated at 41 percent.”
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Ongoing Transmission of HIV in Prison

Most of the prisoners living with HIV or AIDS contract their infection outside the insti-
tutions before imprisonment. However, studies have shown that injection drug use is
prevalent in prisons in many countries, and that imprisonment increases the risk of
contracting HIV infection for injection drug users (IDUs) who continue injecting in
prison.™ This is because those who inject drugs in prisons almost always share needles
and syringes, which is a very efficient way of transmitting HIV. Because it is more
difficult to smuggle needles and syringes into prisons than it is to smuggle drugs into
them, needles and syringes are very scarce. Most often, only a handful of needles will
circulate among a large population of prisoners who inject drugs. Often 15 to 20 people
will inject using the same equipment.™

Sexual activity is generally considered to be a less significant risk factor for HIV
transmission in prison than sharing of injection equipment. Nevertheless, it does occur
and puts prisoners at risk of contracting HIV infection.

The prevalence of these risk behaviors, coupled with the lack of access to preven-
tion measures in many prisons, can result in the frighteningly quick spread of HIV.
A number of countries have shown early indications that extensive HIV transmission
would occur in prisons. In Thailand, the first epidemic outbreak of HIV in the country
likely began among IDUs in the Bangkok prison system in 1988. Six Thai studies found
that a history of imprisonment was associated significantly with HIV infection. Prison-
based outbreaks of HIV infection have been documented elsewhere.”# For example in

countries such as Scotland, Australia,® Russia,” and Lithuania.™®

The Epidemic of Incarceration
Significant increases in the size of prison populations have coincided with the emer-
gence of HIV. In 2003, experts estimated that 8.75 million people were incarcerated
worldwide, with more than half of these in the United States, China, and Russia.”® In
many parts of the world, the unprecedented growth of prison populations is due to
increased enforcement of drug laws in an effort to limit the supply and use of illegal
drugs. In the United States alone, the incarcerated population increased by 239 percent
between 1980 and 1995, and drug-related convictions accounted for 30 to 60 percent of
this increase.2°

As a result of the large number of prisoners convicted for drug-related offenses,
the demographic and epidemiological characteristics of current incarcerated popula-
tions in many countries are significantly different from what they were two decades
ago. Consistent with the nature of the crimes for which they are convicted, incarcerated
individuals have a high prevalence of drug dependence, mental illness, and infectious

diseases, including HIV.>' In most countries, with the exception of countries with large
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heterosexual HIV epidemics, HIV prevalence rates in prison are closely related to the
rate of HIV infection among IDUs in the community and the proportion of prisoners
convicted for drug-related offences.

Imprisonment is a common event for many IDUs. In a national study in the
United States, approximately 8o percent of 25,000 IDUs had been in prison.>> In a
12-city WHO study of HIV risk behavior among IDUs, between 60 and 9o percent of
respondents reported a history of imprisonment since commencing drug injection and
most had been imprisoned on multiple occasions.?s By choosing mass imprisonment
as the main response to the use of drugs, countries have created a de facto policy of
incarcerating more and more individuals with HIV infection.?4 For example, in 1997, in
the United States there were more than 35,000 prisoners with HIV on any given day. In
the same year, over 150,000 of those released had HIV-infection. It has been estimated
that, in 1997, 20 to 26 percent of all people with HIV (and 29 to 43 percent of all those
infected with HCV) in the United States passed through a correctional facility.>s Over
the last few years in Russia around 300,000 prisoners are released annually, many of
whom are living with HIV, HCV, and/or tuberculosis.?® In Ireland, according to a 1997
report, the average annual prison population was around 2,200, with about a turnover
of 10,000 prisoners going in and out of the system every year and serving, on average,
sentences of 3 to 4 months. Out of the estimated 1,600 people in Ireland with HIV, 300
to 500 had been through the prison system.*

Many prisoners serve short sentences and recidivism is common. Consequently,
HIV-positive people (and at-risk individuals) move frequently between prisons and their
home communities, which they often return to within a few years. The high degree of
mobility between prison and community means that communicable diseases and related
illnesses transmitted or exacerbated in prison do not remain there. When people living
with HIV and HCV (and/or tuberculosis) are released from incarceration, prison health

issues become community health issues.

The Challenge for Prison Health Care Services

Having up to one-fourth of the HIV-positive population pass through prisons represents
enormous challenges, but also great opportunities for providing them with care, treat-
ment, and support, including ART. Prisons are key points of contact with millions of
individuals living with or at high risk of HIV infection who are largely out of reach of the
medical system in the community.?® In most countries, minority populations, which are
overrepresented in the prison population, are the ones that are hardest hit by HIV and

tend to have disproportionately less access to health care in the outside community.?o
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For many prisoners, imprisonment thus becomes one of the few opportunities to obtain

much needed health care and counseling. According to Bobrik,

[P]roperly organized correctional health services can make a major contribution
to society at large by offering medical care and health promotion, by detecting
and curing a large number of TB and STI cases, by providing hepatitis B vaccina-
tion and HIV counseling, by linking inmates to community services after release,
and by assisting in the process of community reintegration. The period of con-
finement should serve both the health of individual and society at large.3°

While opportunities exist, the challenges to delivering good care, treatment, and support
in prison are great. In many countries, the biggest challenge is the lack of resources,
financial and otherwise, devoted to health care in prisons and, more generally, to prison
systems. In the few instances where prison care is adequate, the costs of providing it
are questioned and efforts to reduce costs lead to deteriorating services.”

Compounding the problems are the poor to deplorable living conditions ex-
perienced by most of the world’s prisoners. Disease is the most common form of death
in prisons. International nongovernmental organizations such as Amnesty Interna-
tional, Human Rights Watch, and various regional oversight bodies concerned with
human rights systematically investigate and document the living conditions of prison-
ers, in-cluding the abuse of prisoners by prison authorities. Most organizations identify
prison overcrowding as a key problem that contributes to stress, poor hygiene, and
reduced privacy3> Human Rights Watch summarizes worldwide prison conditions
as follows:

While conditions of detention vary greatly from country to country and facility to
facility, standards in most countries are shockingly low. Prisons and jails in even
the richest and most developed countries are plagued by severe overcrowding,
decaying physical infrastructure, a lack of medical care, guard abuse and corrup-
tion, and prisoner-on-prisoner violence. With the public primarily concerned
about keeping prisoners locked up rather than about the conditions in which
prisoners were confined, little progress has been made toward remedying these
abuses.?

Along with fiscal constraints and harsh prison conditions, providing appropriate care
to respond to HIV/AIDS among prisoners is often challenged by ideologies and beliefs
that prefer punishment to rehabilitation.34 Additionally, prison health care often has a
low status within the correctional system whose priorities and values often conflict with
those of medical care. Put simply, “corrections is a public safety or law enforcement
activity rather than a public health activity.”>s Harding points out that
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[plrison medicine has a strange identity, stranded in a no man’s land between
two major social systems, that of health delivery and that of criminal justice. The
uncomfortable and marginal status of the discipline is not the result of choices
nor orientations of prison health care staff. It is caused by pressures created by
criminal justice policy—especially prisons’ policy—and decades of neglect by
the ‘health establishment’: ministries of health, medical associations and facul-
ties of medicine have regarded prisons as extra-territorial, as far as health care
is concerned. Until the AIDS epidemic, the World Health Organization had not
devoted one single activity, consultation or study to the prison environment.
Until ten years ago, major medical journals almost never carried articles about
health or medical care in prisons. The failures of prison health care have led to
serious public health concerns within many prison systems.3

International Human Rights and the Responsibility
of Prison Systems

Although prisoners lose their right to liberty, they do retain other rights and privileges
except those necessarily removed or restricted by the fact of their incarceration. In par-
ticular, states are obligated to provide prisoners with high levels of physical and mental
health care comparable to what is available outside the gates of prisons.’”

The failure to provide prisoners with access to essential HIV prevention measures
and to treatment equivalent to services available outside is a violation of prisoners’ right
to health in international law. Moreover, it is inconsistent with international instruments
that deal with the rights of prisoners, prison health services, and HIV/AIDS in prisons,
including the UN’s Basic Principles for the Treatment of Prisoners,® the WHO Guide-
lines on HIV Infection and AIDS in Prisons,’? and the UN’s International Guidelines
on HIV/AIDS and Human Rights.4°

According to the WHO guidelines, “[a]ll prisoners have the right to receive health
care, including preventive measures, equivalent to that available in the community with-
out discrimination, in particular with respect to their legal status or nationality.”

The guidelines contain explicit recommendations related to access to care and
support of HIV-positive prisoners that cover medical care and psychological counsel-
ing; follow up treatment; information on treatment options; receiving care and access
to clinical trials in prison that are commensurate to what is available in the community;
freedom from being forced to participate in clinical trials; and prisoners receiving post-
release care based on their consent.

The International Guidelines on HIV/AIDS and Human Rights identify the follow-

ing specific action in relation to prisons:
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Prison authorities should take all necessary measures, including adequate staff-
ing, effective surveillance and appropriate disciplinary measures, to protect pris-
oners from rape, sexual violence and coercion. Prison authorities should also
provide prisoners (and prison staff, as appropriate), with access to HIV-related
prevention information, education, voluntary testing and counselling, means
of prevention (condoms, bleach and clean injection equipment), treatment and
care and voluntary participation in HIV-related clinical trials, as well as ensure
confidentiality, and should prohibit mandatory testing, segregation and denial of
access to prison facilities, privileges and release programmes for HIV-positive
prisoners. Compassionate early release of prisoners living with AIDS should
be considered.#'

Effective HIV Treatment in Prison Settings

Access to care and treatment, including ARV therapy and medication to treat opportu-
nistic and other infections, varies widely between developed, high income countries,
countries in transition, and developing countries.

In developed, high income countries, the right to enjoyment of the highest attain-
able standard of physical and mental health, in concert with the principle of equal access
to care, dictate that prisoners should have access to a high standard of care, including
specialist consultation, diagnostic testing (CD4, viral load, viral resistance) and the full
range of ARVs licensed for sale within a particular country.

Combination antiretroviral therapy, and in particular highly active antiretroviral
therapy (HAART), is one approach to treatment that has produced positive results in
both developed countries and in “difficult” contexts such as developing countries+* and
among “difficult” HIV-infected populations, such as injection drug users.# In these
contexts and among these groups, combination antiretroviral therapy has proven to be
effective in obtaining maximal and durable suppression of HIV viral load, restoration
and preservation of immunologic function, improvement of quality of life, and reduc-
tion of HIV-related morbidity and mortality.+4 Left untreated, most people infected with
HIV will eventually go on to develop HIV-related illnesses and die. If they receive anti-
retroviral therapy, however, they can live in relatively good health for many years. The
following sections provide greater detail on the use of prison-based antiretroviral therapy

in developed, transition, and developing countries.
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Treatment in Prisons in Developed Countries

In developed countries, many HIV-positive prisoners receive antiretrovirals. Indeed,
many HIV-positive people initiate treatment while incarcerated.4s As a consequence,
AIDS-related deaths in prisons have decreased dramatically. In the United States in
1995, 34 percent of all deaths in state prisons were AIDS-related.+® A study in the pre-
HAART era found that the CD4 cell counts of untreated prisoners declined more rapidly
than did those of untreated persons outside of prison. The study attributed the decline
to the stress of incarceration itself.#? From 1995 to 1999, however, AIDS-related deaths
decreased by more than 75 percent in prisons in the United States, thanks to the avail-
ability of HAART. In 1999, 242 state prisoners (20 per 100,000 state prisoners) nation-
wide died from AIDS-related causes, compared with 1010 in 1995.4¢ The New York State
Department of Corrections reported an AIDS-related death rate of 40.7 deaths per 10,000
prisoners in 1990; in 1998, the rate had decreased to 6.1 deaths per 10,000 prisoners.+9
Similar results have been observed in other countries in which ART is available
to prisoners.

Studies undertaken in prisons in the United States and a few other developed
countries have shown that, when provided with care and access to medications, prison-
ers respond well to ART. Springer et al. documented, in a retrospective cohort study
among prisoners in the Connecticut prison system, that an increase in CD4 count and a
decrease in virus load occurred during incarceration in prisoners treated with antiretro-
virals for more than six months: 59 percent achieved undetectable viral loads at the end

of their term of incarceration.s°

Adherence

A key aspect to obtaining the greatest benefits from ART is adherence to the prescribed
regimen. Although the environment in the prison system creates a number of small and
large obstacles to adherence, it also provides some advantages as well.s*

Most studies have shown that levels of adherence among prisoners are as high
as those found among HIV-positive persons enrolled in primary care services linked to
municipal hospitals, methadone maintenance programs, or research cohorts of injecting
drug users.5> In one study involving two Spanish prisons, reported adherence levels were
even higher than in the community.s

This adherence is particularly impressive given the number of institutional barri-
ers that prisoners face. Among the most frequent problems cited by prisoners are the
unavailability of medicine and patients not being allowed or able to attend medicine calls
because of cell “lock downs” or transfers.> In most cases, acceptance and adherence to
ART Dby prisoners were based on different factors. Prisoner acceptance of therapy was

associated with trust in physician and trust in HIV medications. Decreased adherence
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to treatment by prisoners tended to correlate with the side effects, social isolation, and
complexity of the antiretroviral regimen.ss In one study, social isolation was associated
with a twelvefold increased risk of non-adherence, and every step up in the complexity of
an antiretroviral regimen was associated with a threefold higher risk for non-adherence.s
In another study, among incarcerated HIV-infected women, both acceptance and adher-
ence appeared to be significantly related to the prisoner’s interpersonal relationships

with physicians and peers.s?

Modalities of administration of treatment

The modality of ART administration can profoundly affect adherence to treatment. Some
correctional health services administer antiretrovirals under direct observation. The high
level of adherence to therapy required to maintain virus suppression (over 95 percent of
drug doses takens®) may justify directly observed therapy. Alternatives to DOT include
modified DOT and “keep on person” (KOP). With modified DOT, patients receive their
daily antiretrovirals by swallowing the morning dose in front of the staff and then self-
administering later doses. Under KOP, patients keep the full box of drugs with them in
their cell (when refrigeration is not necessary) and self-administer ART.5 Any of these
strategies can be chosen, and they are sometimes used simultaneously in the same
prison, with different patients. Advantages and disadvantages of each modality have been
described extensively by Pontali.®® Studies to date have provided mixed evidence about
which modality is preferable.

An Italian study comparing DOT with modified DOT showed that the DOT
group had significantly better virological and immunological results.®™ Fischl et al. also
presented data supporting the effectiveness of DOT. They compared the virological
responses of HIV-positive prisoners and non-prisoners enrolled in the same AIDS Clini-
cal Trials Group trials who were receiving three or four drug combination regimes. At
week 8o of the study, 95 percent of the prisoners who received medication with use of
DOT had virus loads of under 400 copies/mL, compared with only 75 percent of the
nonincarcerated persons, even though the prisoners had lower CD4 cell counts and
higher HIV RNA levels at baseline.®> However, it is unclear whether DOT accounted for
the differences in virologic outcomes in this observational study or whether people in
prison have better adherence to drug therapy for other reasons, such as because they are
receiving treatment for mental health disorders and their illegal drug use is decreased.®
In another prison observational study, Wohl et al. showed there was no significant dif-
ference in adherence, as measured by electronic memory caps, between self-medication
and DOT.% Altice et al. also found that the degree of adherence was similar for patients
who self-administered their medications (85 percent) and for those receiving DOT (82

percent).%
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Confidentiality

Waiting in long lines to receive DOT medication may deter some prisoners from start-
ing or continuing therapy. Prisoners may fear being labeled as HIV-positive if they are
seen in line for medications several times a day, and thus DOT may result in a break
in confidentiality.°® Altice et al. reported that a significant number of participants in
their study reported feeling socially isolated because of being HIV-positive, and many
prisoners reported keeping their HIV status hidden from the other prisoners.®”> Wohl
et al. found that 68 percent of participants responded that they would prefer to take
medication on their own rather than having it provided via DOT. Frequently standing
in lines that compromised their confidentiality was a major concern for many of these

prisoners.®8

Continuity of care

Wood et al.,% Palepu,”® and Stephenson et al.” all found that the transition between
prison and the community is often associated with interruptions in care and treatment,
with deleterious effects on virological and immunological outcomes. Springer et al. docu-
mented the effectiveness of ART among HIV-positive prisoners, but found that indi-
viduals who were reincarcerated had a log increase in viral load and a mean decrease in
CD4 lymphocyte count of 8o lymphocytes/pL.7> Reincarceration may be associated with
relapse to drug use, discontinuation of therapy, and, possibly, uncontrolled mental ill-
ness. The gains in health status made during the term of incarceration were lost among
reincarcerated persons, underscoring the need for linkage to aftercare services for people
with HIV infection upon release.”

Ex-prisoners face multiple challenges upon release to the community, highlight-
ing the importance of aftercare, particularly in the context of prisoners with a history of
drug use. For prisoners living with HIV, these challenges can present significant barri-
ers to continuing medical care. Because prisons are only way stations for most accused
persons, careful prison discharge planning is key to preserving the health care advances
made in prison, and it requires a comprehensive approach.7+ Effective planning will
consider issues such as job placement, treatment of drug use, mental illness triage and
referral, appointments for HIV and other medical care, and referral for assistance with
housing. Good planning can also help ex-prisoners adhere to their treatment by provid-
ing services to assist with social stabilization, transportation, and child care.”s In Rhode
Island, model linkage programs providing good discharge planning that was initiated
well before prison release, reduced the rate of recidivism at twelve months among HIV-
positive women from 39 percent to 17 percent’® and reduced the rate of recidivism at two
years for a Massachusetts jail cohort from 72 percent to 49 percent.”7 It has been specu-
lated that these results could also apply to HIV care follow-up and regular continuation

of ART.”® Preliminary experiences show that this link between prison and community
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is feasible and is essential to obtain continuity of HIV care.”9 In addition, discharge
planning and linkage to community aftercare not only maintains continuity of medical
care, it also facilitates ongoing secondary prevention efforts.®°

The importance of continuity of care from prison to community also highlights
the significance of maintaining care as a prisoner moves around within the penal justice
system. Transfers from one prison to another or court dates may result in problems

coordinating medical care and supplying medications in a timely fashion.®

Comorbid conditions
Many people living with HIV in prisons also live with HCV, and many HIV-positive
prisoners continue to harbor, spread, and acquire tuberculosis.

A number of recent studies have demonstrated that HCV treatment is feasible and
promises to be efficacious in correctional populations.?> [For more information about
treatment for HIV and hepatitis coinfection, see chapters five and six]

For prisoners living with HIV, tuberculosis poses a particularly strong health threat.
HIV infection is the most important risk factor for the development of tuberculosis and
tuberculosis is the main cause of death among people living with HIV. There is also
evidence that tuberculosis may increase the speed of replication of HIV. Some reports
estimate that tuberculosis is 100 times more common in prisons than in the commu-
nity. Substandard prison living conditions, including overcrowding, poor ventilation,
and inadequate nutrition, exacerbate the attempts to control the spread of tuberculosis
in prisons. Moreover, prisons in geographically disparate locations ranging from Thai-
land to New York State to Russia have reported high levels of drug-resistant tuberculosis
relative to the general population.® [For more information about treatment for HIV and

tuberculosis coinfection, see chapter seven]

HIV Treatment for Prisoners in Developing Countries
and Countries in Transition: Time to Act

For countries in transition and developing countries, the international community’s
commitment to the principle of equivalence of care in the community and in prisons,
as well as the willingness of domestic governments to subscribe to the principle, is being
tested in the context of the WHO 3X5 campaign.

To date, very little information exists about what is being done to ensure that
prison systems are an integral part of scale-up efforts, and there are no published stud-
ies or even guidelines on this issue. As recently as December 2005, a news article in

the British Medical Journal reported that a South African prisoner who was convicted of
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murder and who has AIDS had won the right to die at home with his family. The article
mentioned that the prisoner had not been treated with antiretrovirals, “although this
treatment should be available in the country’s prisons.” The number of deaths among
South African prisoners from what are known as “natural causes” has risen steeply, and
most of these deaths are caused by AIDS.3+ Despite an earlier court decision granting
prisoners access to ART in prisons, it is not known how many prisoners are on ART.%
South Africa’s Department of Correctional Services is currently reviewing an HIV/AIDS
policy for offenders proposal and has indicated that they will include prisoners in the
implementation process of ART roll-out in the provinces. The department admitted that
it is facing a number of tough challenges, including the increasing prevalence of HIV
in prisons, growing complications in the management of TB, making security arrange-
ments for prisoners on ART to receive medication and undergo examinations at com-
munity-based treatment roll-out centers, and ensuring access to treatment after release
from prison. A commentator noted that the department must be able to provide access
to ART “without missing a beat,” because of the negative consequences for both patients
and public health if treatment is interrupted or terminated.?¢ In March 2006, more
than 200 HIV-positive prisoners ended a two-day hunger strike after authorities agreed
to address their demands for treatment.®” In a December 2005 analysis of Zambia,
Simooya and Sanjobo noted that “living with HIV/AIDS and indeed many other chronic
illnesses in prisons, is still a double sentence for inmates in many parts of the world.”%?
The authors pointed out that few countries adhere to the principle of equivalence of care.
In 2004 alone, 449 prisoners died of AIDS-related illnesses in Zambian prisons, and
that only a few prisoners living with HIV or AIDS were on ART—despite the fact that
Zambia has been relatively successful in scaling up access to treatment in recent years.?o

In conclusion, Simooya and Sanjobo wrote:

Given this background, it is imperative that standard HIV/AIDS services backed
by an aggressive campaign to improve living conditions in prisons are urgently
needed in Zambia and other countries affected by the AIDS pandemic. These
services must be equivalent to those found outside and should include counsel-
ing services as well as access to antiretroviral therapies.

All over the world, people with HIV/AIDS are now living longer and more useful
lives, and those of them living in prisons must not continue to suffer from an
infection whose management is now well understood. There is no legal, medi-
cal, or moral justification for HIV/AIDS to continue being a double sentence in
prisons.

Some prison systems in Eastern Europe and the former Soviet Union have started small
treatment programs, or have started educating prison health-care staff in preparation of
such programs. Nevertheless, compared to what is needed, little seems to be happening.

For example, Bobrik estimated in 2004 that only 2 to 3 percent of prisoners with HIV or
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AIDS (i.e. about 1,000) in the Russian Federation had clinical need of HAART.9° But in
five years, about 7o percent (25,000) would be in need of such treatment. Ensuring a
sustainable HIV treatment program that is integrated or at least linked to Russia’s gen-
eral HIV treatment programs and effectively meets the needs of the growing number of
prisoners with HIV/AIDS will be a formidable challenge.

Conclusions and Recommendations

1. Prisons must ensure that prisoners receive care, support, and treatment equivalent to
that available to people living with HIV/AIDS in the community, including uninterrupted
HAART.

The advent of combination antiretroviral therapy has significantly decreased mortality
due to HIV infection and AIDS in countries around the world where ART has become
accessible. There has been a parallel decrease in the mortality rate among incarcerated
individuals in prison systems in those countries. Providing access to ART for those in
need in the context of correctional facilities is a challenge, but it is necessary and fea-
sible. Studies have documented that, when provided with care and access to medications,
prisoners respond well to antiretroviral treatment. Adherence rates in prisons can be
as high as, or higher than, those of patients in the community, but the gains in health
status made during the term of incarceration may be lost unless careful discharge plan-

ning and linkage to community care are undertaken.

2. As ART becomes increasingly available in developing countries and countries in
transition, it will be critical to ensure that ART is also available in those countries’ pris-
ons. Ensuring continuity of care from the community to the prison and back to the
community, as well as continuity of care within the prison system, is a fundamental
component of successful treatment scale-up efforts. These efforts must take place at the

international, national, regional and local levels.

International

At the international level, access to treatment initiatives by the WHO and other orga-
nizations need to include prison-specific components and ensure that prison systems
are included in technical assistance missions. These initiatives must also collect and
publish data about treatment access and coverage in prisons; highlight, develop, and dis-

seminate models reflecting good and best practices; and bring policymaker and funder
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attention to the public health and human rights implications of inadequate treatment
access in prisons. In addition, the Global Fund and international donors must be sensi-
tized to the issues related to HIV/AIDS in prisons and funding made available specifi-
cally for prison HIV/AIDS initiatives, including initiatives to improve health care services

in prisons and the general conditions that impact prisoner health.

National

Several steps are needed at the national level: (1) prison departments must have a place
within the national HIV/AIDS coordinating committees, and prison issues need to be
part of the agreed HIV/AIDS action framework and country-level monitoring and evalu-
ation system; (2) prison departments need to be involved in all aspects of treatment
scale-up, from applications for funding (to ensure that funds are specifically earmarked
for prisons), to development, implementation, and monitoring and evaluation of treat-
ment roll-out plans; (3) the ministry responsible for health and the ministry responsible
for the prison system need to collaborate closely, recognizing that prison health is public
health; alternatively, governments should assign responsibility for health care in prisons
to the same ministries, departments, and agencies that provide health care to people in
the community (see below); (4) guidelines should be developed specifying that people
with HIV or AIDS are allowed to keep possession of their medication, or are provided
with medication, upon arrest, during incarceration, and at any time they are transferred
within the system or to court hearings. Police and correctional officers need to be edu-

cated about the importance of continuity of treatment.

Regional and Local

Finally, prisons should form partnerships at the regional and local levels with health clin-
ics, hospitals, universities, and NGOs (including organizations of people living with HIV
or AIDS) to provide health care and other services for prisoners, and develop integrated

rather than parallel care and treatment programs.

3. Make substitution treatment available in prisons and recognize its increasingly impor-

tant role in facilitating delivery of antiretroviral therapy to IDUs.

In many countries, a substantial number of people who need ART are IDUs. For them,
access to substitution therapy is often a prerequisite for being able to take antiretroviral
medications. Maintenance therapy enables opioid dependent drug users to stabilize their
lives, and avoid or manage many of the complications of injection drug use, and is an
essential component in strategies for retaining active IDUs in treatment.9* It also pro-
vides additional entry points for scaling up ART, improves drug adherence, and increases
access to care.9> Where substitution therapy is available in the community, it therefore
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also needs to be available in prisons, so that people on substitution therapy and ART are

able to access both without interruption.

4. To increase access to care and treatment, including ART, prison systems should

increase access to HIV testing. In particular:

> offer prisoners HIV testing upon entry and routinely throughout their imprison-
ment so they can exercise their right to know their HIV status; and so that those
who do test positive for HIV can benefit from access to care, treatment (including
ART), and support.

> provide HIV testing always on a voluntary basis with anyone who is tested giving
informed consent and having access to pre-and post-test counseling.

> link HIV testing and counseling closely to access to care, treatment, and support
for those testing positive. Testing and counseling should also be part of a compre-

hensive HIV/AIDS program that includes access to prevention measures.

There is evidence that programs that routinely offer HIV testing on entry to prison result
in a large number of prisoners accepting HIV testing,% particularly if HIV testing is part
of a comprehensive care and treatment program for HIV-positive prisoners and if HIV
test results are kept confidential and those who do voluntarily disclose their HIV-positive
status do not face discrimination or abuse.94 In contrast, policies of mandatory testing
and segregation are counterproductive.9 HIV is not transmissible via casual contact (as
is active TB, for example), and therefore mandatory testing and segregation of people
living with HIV in prisons is not necessary for public health purposes. In addition,
mandatory testing and segregation can have negative health consequences for segregated
prisoners. In the United States, segregating HIV-positive inmates at a South Carolina
prison contributed to a tuberculosis outbreak in which 71 percent of prisoners residing
in the same housing area either had new tuberculosis skin-test conversion or developed
tuberculosis disease. Thirty-one prisoners, and one medical student in the community’s

hospital, subsequently developed active tuberculosis.o°

5. Prison health care needs to be appropriately funded and evolve from its current

“sick call” model into a proactive system.

As early as 1992, a joint position paper by the American College of Physicians, the
National Commission on Correctional Health Care, and the American Correctional
Health Services Association, spoke of a “crisis in correctional health care.” The paper
pointed out how incarceration of large numbers of drug users, many of them living with

HIV or AIDS, has exacerbated existing problems in health care provision in prisons.
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It recommended, among other things, that correctional health care budgets reflect the
growing needs of the prison population; that correctional health care be recognized as an
integral part of the public health sector; and that correctional care evolve from its present
reactive “sick call” model into a proactive system that emphasizes early disease detection
and treatment, health promotion, and disease prevention.”” These recommendations are
consistent with those of a more recent study of health care services in federal prisons in
Canada. The study acknowledged that there is a need for a public health infrastructure
to fulfill the core functions of public health services within prisons by implementing
measures to assess, protect, and promote prisoners’ health status; effectively surveying
for infectious and chronic diseases; coordinating actions to prevent diseases and injuries;
and evaluating the effectiveness, accessibility, and quality of health services. The study
concluded that “addressing [prisoners’] health needs will contribute to the inmate’s reha-

bilitation and successful reintegration into the community.”98

6. Strongly consider the positive impact that transferring control of prison health to

public health authorities can have on HIV/AIDS care in prison.

In the vast majority of prison systems in the world, health care is provided by the same
ministry or department responsible for prison administration, not by the ministry
or department responsible for health care. Prisons were not designed and are gener-
ally not equipped to deal with prisoners infected with chronic, potentially fatal diseases
such as HIV/AIDS, hepatitis, and tuberculosis. They do not have adequate staffing levels,
adequate staff training or adequate equipment to meet the health needs of prisoners
suffering from these diseases. The authority and influence of prison officials may com-
promise the ethical obligations of health care professional. In instances where prison
health care staff are committed to fulfilling their ethical duty to prisoners and to providing
adequate health care, prison administration and security staff often impede them from
doing so. Trust and confidence are crucial to an effective, ethical relationship between
patient and health care provider. When health services for prisoners are subservient
to the prison administration it is unlikely that prisoners will trust or have confidence
in the health care providers. This lack of trust contributes to substandard health care
for prisoners.%

Experience in a variety of prison systems has shown that health care in prisons can
be delivered more effectively by public health authorities than by prison management.
This has the advantage of strengthening the link between health in the community and
health in prisons.*° Norway was one of the first countries to initiate such a change in
prison health administration, and France has had good results from its 1994 transfer
of prison health management to the Ministry of Health and its pairing of every prison
with a public hospital.’
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7. As prison systems develop and implement treatment and care programs, special
attention should be given to information and services designed to meet the needs of

women prisoners.

Since there are fewer women than men in prison, the health services provided for women
are sometimes minimal or second-rate. With the advent of HIV/AIDS, a new problem
has arisen for women prisoners. Women prisoners need the same preventive measures
and the same level of care, treatment, and support as male prisoners. However, there
is an additional need for initiatives that acknowledge that the problems encountered
by women in the correctional environment often reflect, and are augmented by, their
vulnerability and the abuse many of them have suffered outside prison. The task of
protecting women prisoners from HIV transmission and of providing those living with
HIV or AIDS with care, treatment, and support, presents different—and sometimes

greater—challenges than that of dealing with HIV infection in male prisoners.

8. Ultimately, priority must be given to reducing the number of people who are in

prison.

Imprisonment cannot be seen as providing a short or longer-term solution to individuals’
and societies’ problems with drugs. Studies have shown that fear of arrest and sanctions
is not a major factor in an individual’s decision about whether to use or deal drugs.
There is research that also shows little correlation between incarceration rates and drug
use prevalence in particular countries or cities; and that the impact of enforcement
action on price is much less powerful than other market factors.’>> Given the significant
costs of incarceration as a way of reducing drug problems, it is hard to justify a drug
policy approach that prioritizes widespread arrest and harsh penalties for drug users
on grounds of effectiveness. Many of the problems created by HIV infection and by
drug use in prisons could be reduced if alternatives to imprisonment, particularly in the
context of drug-related crimes, were developed and made available. As early as 1987,
WHO, in a statement from the first Consultation on Prevention and Control of AIDS
in Prisons, noted that “[g]lovernments may...wish to review their penal admission poli-
cies, particularly where drug abusers are concerned, in the light of the AIDS epidemic
and its impact on prisons.”™s The fact that many governments overlook this suggestion

continues to drive an ever growing public health and criminal justice crisis.
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More than 1,000 patients have been receiving ART
in 13 health institutions for up to 8 months, with about 15 percent
of them in prisons. During this period, treatment retention

has been approximately g5 percent.

The GLOBUS Project: First steps to
Antiretroviral Therapy for Injection
Drug Users in Russia

Alexei Bobrik, Valeria Letyagina, Natalia Vasilieva®

Introduction

The first case of HIV infection in Russia was diagnosed in 1985, but the epidemiological
situation started to significantly deteriorate in 1996, when a number of Russian regions
reported serious HIV outbreaks among injection drugs users. Between 1996 and 2001,
the number of new HIV cases grew rapidly, after which the registration of new infections
slowed. The infection rates’ rise and fall has been interpreted very differently by various
analysts. Some question the decrease in incidence, noting weak surveillance systems
and a significant decline in state-sponsored HIV testing concurrent with the change in
reported incidence [1]. Others claim that the Russian HIV epidemic has stabilized and is

developing according to a relatively optimistic scenario [2;3]. Another group views declin-

*Alexei Bobrik is GLOBUS Project Leader at the Open Health Institute in Moscow, Russia.
Valeria Letyagina is a Program Manager with the Open Health Institute.
Natalia Vasilieva is Director of the Open Health Institute.
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ing incidence as temporary, attributed mainly to the epidemic’s transition to a second
phase characterized by transmission of HIV from primarily injection drug users (IDUs)
to the general population [4]. By May 2000, the total number of officially registered
cases of HIV in Russia exceeded 350,000 [5], but the actual number of infections seems
to be much higher. According to UNAIDS data, a median estimate of 860,000 people
are currently living with HIV/AIDS in Russia, with low and high estimates ranging from
420,000 people to 1.4 million [6;7].

Estimates of the number of HIV-related deaths in Russia during the last 10 years
vary from 1,200 [2] to over 6,000 [5]. When interpreting these mortality data we should
take into account that HIV infection started to rapidly spread in Russia only in the sec-
ond half of the 1990s, and therefore the great majority of people living with HIV/AIDS
(PLWHA) have not yet progressed to AIDS. Accordingly, the full picture of demographic
losses and other consequences of HIV/AIDS for the country are not yet clear.

Estimates of the number of people in Russia in need of antiretroviral treatment
(ART) vary as well. According to official data not more than 20,000 PLWHA had indi-
cations for HAART by May 2006 [2]. A number of national and international experts,
however, believe that currently more than 50,000 Russians are in need of ART. As of
May 2000, approximately 5,000 patients receive such treatment, meaning only about as
10 percent of the PLWHA needing therapy have access to it in Russia [5].

Institutionally, Russia’s response to HIV/AIDS remains shaped by the legacy of the
Soviet health system, which was characterized by a range of highly specialized vertical
programs with very little horizontal integration even between closely-related subfields.
The registration of the first cases of HIV in the Soviet Union in the 1980s led to the
creation of a separate, centralized system of AIDS centers that bear sole responsibility
for HIV testing and health care for PLWHA.

As a result of these decisions, HIV prevention and treatment was not integrated
into primary health care, which undermined the system’s ability to provide these services
to the public and left health care providers untrained and uninformed about the disease.
For many years, these centers suffered from universal underfunding, with the problem
compounded by a policy that inappropriately allocated scarce resources for mass HIV
screening of the population rather than for targeted surveillance of risk groups or on
education, prevention, and treatment. Russia’s systematic HIV testing of large popula-
tion groups misses infections in the smaller high risk groups where they are most likely
to occur. Furthermore, the system reports the names of those who test positive to a cen-
tral registry, which likely inhibits voluntary counseling and testing because of the high
level of homophobia, prejudice against drug users, general stigmatization of PLWHA,
and limited availability of HIV treatments in Russia. These are the main reasons that
official data on HIV incidence and prevalence, as well as the need for ART are widely

considered to be understated by a significant factor [1].
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The GLOBUS Project

At the end of 2004, with the financial support of the Global Fund to Fight HIV/AIDS,
Tuberculosis and Malaria, an NGO consortium began an HIV/AIDS control program
in Russia under the name GLOBUS. The overall goals of GLOBUS are to stimulate an
effective national response to HIV/AIDS in the Russian Federation and to spearhead
such a response in selected regions. GLOBUS pursues these goals by engaging in HIV
prevention activities for the general population, youth, and vulnerable groups; providing
treatment and care to PLWHA; and conducting advocacy to promote a more effective
fight against the epidemic. Although, the major focus of the project is on HIV preven-
tion, there is a significant treatment component, which is jointly implemented by the
Open Health Institute (OHI) and AIDS Foundation East—West.

The major initial challenges of the HIV treatment component of GLOBUS were
the high cost of antiretroviral (ARV) drugs registered in Russia, absence of national ART
protocols, significant heterogeneity in clinical practice between different regions, and a
traditional underestimation and under use of health personnel other than physicians.
Taking into account the emphasis of GLOBUS on vulnerable populations, program imple-
menters also recognized a crucial problem in the generally poor ability of government
AIDS centers to reach IDUs or to routinely address their multiple complex needs such
as overlapping comorbidities, social problems, and increased difficulties with adherence
to medications. Moreover, specific clinical challenges for HIV/AIDS treatment in Russia
include significant prevalence of hepatitis B and C, and tuberculosis co-infections.

Based on a comprehensive needs assessment in the 10 Russian regions covered by
the program [8], the GLOBUS HIV treatment component aims to improve overall access
to ART,; to create conditions for sustainable HIV treatment programs; and to develop and
implement a realistic model of ART for IDUs in Russia.

The first several months of the program were devoted to development of a proper
supply chain and negotiations with the pharmaceutical companies to reduce ARV drug
prices. Special software was developed to ensure strict individualized ARV drug inven-
tory management. In the absence of national legislation, OHI also had to elaborate all the
major documents, including treatment guidelines, and defining the GLOBUS framework
of principles for HIV treatment. Taking into account the significant proportion of patients
with a history of drug use, a special adherence promotion program was developed based
on the experience of the Jumpstart project at Columbia Medical Center in New York City.
To ensure the use of a similar approach based on accepted standards, a series of trainings
was conducted with the involvement of international technical consultants for the health
workers from all GLOBUS regions.

Following the development of documents and trainings, GLOBUS organized the

delivery of ARV drugs and laboratory equipment to participating regions and the first
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patients were started on HAART. Within several weeks after the initiation of the treat-
ment program, international and Russian technical advisors visited all the regions to
assist the treatment teams with this crucial stage of the project. Continuous technical
support was provided via telephone and e-mail consultations and repeated visits of OHI

experts to the regions.

ART Program Design

Treatment in all GLOBUS regions is provided at government institutions certified accord-
ing to Russian legislation. In most cases, these institutions are AIDS centers, or in some
cities, infectious disease hospitals. All clinical services within the framework of GLOBUS
are provided free of charge. Currently, about 8o percent of the program’s patients have a
history of injecting drugs, including polydrug use (usually home-made opioids, heroin,
vint—a form of injectable methamphetamine—and alcohol). Most of these patients have
participated in some form of addiction treatment program in the past.

Despite their past addiction treatment program participation, the majority of
patients are unaware of antiretroviral drugs and treatment. GLOBUS program sites
have treatment teams to deal with these issues and other patient concerns, consist-
ing of a clinician, a nurse, a social worker, and, at most sites, a trained peer educator.
At all sites, AIDS center specialists are strongly encouraged to work closely with local
infectious disease hospitals and TB clinics. Local harm reduction projects are actively
involved in the program and provide patient recruitment from IDU populations, active
social follow up, and referral.

Upon acceptance to the program, all the patients receive intensive education on
HIV and the basics of HAART. For potentially problematic clients special efforts are
made to adapt the complexity of interventions to the individual’s ability to utilize treat-
ment and care. For example, if the start of ART can be postponed, an active injecting
drug user can at first be referred to harm reduction services and/or drug treatment.

Another common first step in the program is for patients to undergo evaluation
and treatment of comorbid conditions (e.g. STI, TB) and prophylaxis of opportunistic
infections to prepare them to cope with more complex ART regimens. Regular visits
to the AIDS center also help the patient to adapt behavior conducive to long-term treat-
ment. GLOBUS indications for ART are based on the WHO protocols for the CIS [9].
Generally, the preference is made toward simplified ART regimens that require taking
medications twice a day [10].

All patients receive additional counseling and peer support after the start of ART.

Patients receive small personal booklets with a list of scheduled events, including sched-
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uled appointments and times to take medications. There are currently plans to dis-
tribute medications in segmented weekly pillboxes and focused medication adherence
counseling. At the initial stage of treatment, medical staff prepare an individualized
schedule of clinic visits for each patient, assess adverse side effects, and encourage adher-
ence. Gradually patients reduce visits to the AIDS center to a monthly basis in order
to collect medications, and receive clinical and laboratory follow-up. If a patient misses
an appointment, an outreach worker from the local harm reduction site will make an
inquiry. When patients show indications for decreased treatment adherence, additional
counseling is administered, and, if judged necessary, the patient can be directed again
to the AIDS center for more frequent visits.

In all GLOBUS regions, treatment is also provided in prisons on a pilot basis. The
approach used there is much the same with respect to preparing the patients, counseling,
clinical care, and follow-up with the only exception that ARV medications are dispensed

under direct observation of prison medical personnel.

Lessons Learned

As of 2000, three rounds of ARV procurement (totaling 2,000 nine-month treatment
regimens) have been successfully completed in the 1o GLOBUS regions. More than
1,000 patients have been receiving ART in 13 health institutions for up to 8 months,
with about 15 percent of them in prisons. During this period, treatment retention has
been approximately 95 percent. The duration of the treatment program to date is too
short to draw firm conclusions about progress, and it is not yet clear which components
of the project have contributed the most to its success. However, some initial lessons
have been learned.

The high prevalence of comorbid medical conditions among patients suggests the
need for ancillary services, including drug treatment, case management, and medical
services that are not routinely available in AIDS centers. Unfortunately the existing
referral system does not adequately address this issue.

The lack of antiretrovirals in most Russian cities has kept PLWHA and caregiv-
ers waiting for HAART for several years, and ART is often perceived as a last-minute
lifesaving intervention. It is not yet considered by physicians and patients as an inter-
vention that could be planned jointly and well in advance. As a consequence, initiation
of treatment is often associated with concern and irrational fears. In St. Petersburg,
for example, there is even a tendency to hospitalize patients for the first two weeks of
treatment “to assess tolerance of and adherence to ART.” The conclusion drawn from
GLOBUS is that the initiation of treatment should be “demystified” in the eyes of both
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patients and doctors, and the period preceding treatment initiation should be used to
build mutual confidence and to plan appropriate follow up.

The current vertical organization of AIDS centers seriously limits the possibility of
providing ART to people who do not live near these institutions. Special efforts should
be made to gradually expand HIV treatment and care practices into the general health
care system.

Finally, the legal restrictions on the use of opiate substitution therapies are a seri-
ous obstacle to expansion of ART in Russia. Access to these treatments remains severely
limited and tightly controlled despite the fact that substitution therapy has been shown
to reduce the use of illegal opioids, help normalize the lives of opiate dependent people,
and support retention and medication adherence within HIV treatment programs. Con-
sidering the large proportion of IDUs among those who need ART in Russia, it is critical
that projects like GLOBUS are replicated and expanded on a national level and given the

opportunities to use all proven and effective drug treatment options available.
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Snapshot: Cocktails and Therapy

Shona Schonning and Alexandra Volgina™

Ira found out about her HIV status in 2000. She was also diagnosed with both
Hepatitis B and C. She wasn’t surprised by the diagnosis but it weighed on
her nonetheless. She did not receive any post-test counseling and wasn’t even
aware that any kind of treatment existed, although at the time antiretroviral
(ARV) therapy was available in her city. She had a nine-year old daughter and,
aware of the stigma connected with HIV, feared that if anyone found out about
her status, her daughter could be kicked out of school. She intentionally avoided
seeking medical care. She was distraught and couldn’t get her hands on any

heroin at the time so she started drinking heavily.

Four years later, Ira was admitted to the hospital with a CD4 count of 23. After
two weeks of unstoppable bleeding, Ira and her doctors had little hope that she
would survive. But the bleeding did stop, and she began ARV therapy. By 2006,
Ira had been receiving ARV therapy for two years. Her last CD4 count was 170

and her viral load was undetectable.

During her two years of adhering to her HIV treatment regimen, Ira has experi-
enced phases of alcohol and drug use and medical issues that challenged her

adherence and changed her support needs.

Ira’s success has required a carefully designed, client-centered approach. The
support Ira has received and the control she has had over her treatment have
prompted her to work as a peer counselor for HIV-positive patients in the very
hospital where her own healing began. She helps these patients start and stay
on ARV therapy using her own experience to provide the same kind of client-

centered support that turned her life around.

Starting Treatment

When Ira was admitted to the hospital, she didn’t expect or even want to survive.
Then one day volunteers from a local NGO led by HIV-positive people visited
Ira in the hospital and a new chapter in her life began. The NGO founder, Nata-

lia, was a patient in the same hospital. Natalia told Ira about living with HIV,

*Shona Schonning is Program Director with the Community of People Living with HIV/AIDS, Russia.
Alexandra Volgina is a Regional Advisor to the GLOBUS HIV treatment and prevention program in Russia.
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though she had serious doubts about Ira’s chance of surviving after seeing her
CD4 results. She tried to convince Ira to see specialists at an AIDS center, but
Ira resisted. One of the greatest barriers to ARV therapy throughout Russia and
the former Soviet Union is that those most in need, many of whom are IDUs,

do not come forward for treatment.

“For years, doctors said we were worthless,” Ira said. “Now they have decided
to treat us. But very few are going to come running to the clinics. People don’t

trust doctors because of the past—that’s what's keeping them away.”

Natalia told Ira that she knew a good doctor in the AIDS center who would help
her, and Ira sought him out when she was released from the hospital. Yet Ira
found that as a drug user and alcoholic she wasn't treated with respect. During
one of her visits, a committee of health professionals discussed her fate, ready

to condemn her to death as she stood in front of them.

“They spoke about me as if | was some kind of object,” said Ira. “They said my
alcohol and drug use made me not worth treating. They talked about me as if

| wasn’t there. | wanted to leave and never come back.”

Ira’s peer counselors, however, refused to give up on her. They helped her fight
successfully for her right to get the medicines she needed. Ira finally felt like

someone was taking her seriously, and she started ARV therapy.

Ira now uses her experience to help her patients begin therapy. “The volunteers
gave me the strength to get through that hell,” she said. According to Ira, the

key is to make people feel cared for.

Beside the insensitivity of some doctors, Ira also had to contend with serious
side effects when she started therapy. Natalia reassured Ira that the side effects
would pass. And she held out. As a counselor, Ira is careful about how she talks
to her patients about side effects: “As a rule | don’t talk about side effects during
the first session,” she said. “But they do eventually need to know.” Though she
doesn’t discuss side effects immediately, Ira does let her patients know what
to expect. And, like Natalia, she offers them reassurances that the side effects

will pass.

“My first priority,” Ira said, “is to prevent people from feeling that they have
come to yet another clinic where they will be just another statistic.” She lets

them know right away that she takes them seriously and that they will be the
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ones making the decisions. “I let the patients know that they don’t have to
start therapy right away,” she said. “I tell them that they have time to gather
information, think, and decide for themselves before they start therapy; that
it's their decision—not the doctor’s or anyone else’s.” Once she has estab-
lished contact with a patient, Ira gives them a tour of the clinic. In addition
to telling them what their rights are, she tries to make patients feel comfort-
able by guiding them through the system, telling them what to expect, and

giving them information so that they can make decisions for themselves.

Choosing a regimen and staying adherent

When the AIDS center prescribed ARV therapy for Ira, they did not counsel her
about adherence. “The only thing the doctors told me,” Ira said, “was ‘take
the white ones with the brown ones—8 AM and 8 PM, and the yellow ones at
night 1 AM'...I didn’t even know that it was life-long treatment.” Ira stuck to
her regimen, even though it was difficult and she had to take the drugs at very
inconvenient times. After a year, Ira found a schedule that worked for her life-
style and her regimen became easier. Ira’s experience has helped her work with
her patients to devise drug taking schedules that cater to their lifestyles and are
conducive to adherence. The bottom line for Ira is to give patients control at the

outset, because a strong sense of control can improve adherence.

Most of Ira’s patients face a wide variety of serious psychological and social
problems. Some are homeless. Most have problems with alcohol or drug use.
Ira assesses their needs and helps them find the appropriate services. For some
people, one of the first steps to adherence is acquiring basic identification docu-
ments, which are required for accessing any kind of medical or social services
in Russia. Ira’s cell phone serves as an informal hotline that her patients can

use to get help and answers to their questions.

Drinking, Drugs, and ARVs

During the first six months of ARV therapy, Ira did not drink much or use heroin.
Some time after her half year of therapy, Ira started drinking heavily, averaging
about a liter of vodka a day. The peer counselors found that they had to remind
her about her ARV doses more often. Ira’s drinking pattern, however, was well
established. She drank on a daily basis in similar settings and quantities. She con-
tinued to work and her social situation was relatively stable. She had a systematic

way of staying adherent by taking her ARV medications before she got drunk.
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Through her own experience and work with her patients, Ira understands how
alcohol can undermine adherence. Many of Ira’s patients are alcoholics and
she has noticed that patients with relatively stable drinking patterns are more
adherent than those who engage in binge drinking. Binge drinkers often forget
to take their doses, sleep through their dose time, and/or forget to carry their
pills with them. They often cannot remember whether they have taken their pills
or not. Ira responded to her binge drinker patients by following up with them
about their schedules more frequently, encouraging them to drink less, and ask-

ing family and friends to more intently remind them to take their pills.

Although Ira’s stable drinking did not threaten her adherence, it created other
health problems that did. She had frequent flare-ups of pancreatitis and hepa-
titis-related problems, which often made her so sick that she could not keep the
pills down. At times, doctors thought that they would have to take her off of
ARV therapy. Ira also experienced severe pain due to an arthritic condition that
was not adequately treated. She felt so bad that she didn’t want to live and for
three days she refused to take her medication. Natalia worked hard to convince
her that the pain would pass, and her demonstration of caring made Ira want to

live. She began to take her meds again.

Yet Ira continued to suffer. Heroin soon became a tempting cure for pain. As
an experienced injecting drug user (IDU), Ira knew how to use heroin and where
to find it. Soon her dose and frequency of use returned to the levels they had
been before she quit. Despite her renewed heroin use, Ira remained adherent,
but social factors began to make her life difficult. She started to have problems

with work and she was spending more and more time trying to find heroin.

In many ways, Ira was experiencing the same kinds of challenges that face her
patients who use drugs. Drug users’ problems with adherence differ from
those of alcoholics and are often related to social issues. Alcohol consumption
and drinkers are socially acceptable in Russia, whereas drug use is highly stig-
matized. Drug users, often scapegoated for many of society’s problems, face
stigma and discrimination from the general population, medical professionals,
and sometimes their own families. lIra, as a peer, helps restore and develop
patients’ trust in themselves and the doctors in the hospital and the AIDS
center. But even though trust is vital, it is not sufficient to keep a patient

adherent.
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Although IDUs require support similar to that required by alcoholics, Ira feels
that drug users, in some ways, are easier to work with than alcoholics. “If you
are an IDU, you are already taking drugs all the time,” said Ira. “You are very
adherent—why not take ARVs?” The effects of alcohol add to the problem.
“When you drink,” she continued. “You can forget the previous evening entirely.
You'll never forget you were taking heroin...IDUs are more stable; are more

together in their minds.”

The greater stigmatization of drug users compared to attitudes toward alcohol-
ics, creates a somewhat different set of challenges for IDUs. There are far more
services available to alcoholics. Alcoholics are unlikely to be refused medical
care whereas it is common for drug users to be refused medical services even
in trauma centers. People do not break the law when acquiring alcohol, while
drug users face the constant risk of arrest. As Ira noted, “It's hard to control
your life when you are breaking the law several times a day.” Acquiring drugs
can be quite time consuming. This, combined with the stigma related to drug
use and the effects of drugs themselves, sometimes makes it difficult for drug
users to keep their jobs. Unemployment can further destabilize a drug user’s
life and have a negative effect on adherence. Since substitution therapy, which
stabilizes the lives of IDUs and enables them to have good adherence, is still
illegal in Russia, drug users need particularly intense social support to achieve

successful adherence.

Although she remained adherent to her ARV therapy while using heroin, Ira’s
drug use was creating overwhelming problems at work. After several unsuccess-
ful attempts to quit on her own, Ira received help from her colleagues and
went to a rehabilitation center. Ira enrolled in one of the few centers in Russia
that utilize evidence-based approaches to treating heroin addiction and han-
dling patients with HIV. Ira’s colleagues at the hospital miss her very much,
but expect her to complete her rehabilitation and are keeping her job open for

her return.

As a patient, Ira highlights both the complexity and feasibility of successfully
administering ARV therapy to a person who uses drugs and alcohol. As a peer
counselor, Ira exemplifies the importance and value of developing ARV therapy

efforts that directly involve drug users and people living with HIV.
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2. Major Coinfections






It seems certain that the presence of HIV infection
has a negative impact on HCV related disease progression,
and can increase liver-related morbidity and mortality from conditions
such as cirrhosis and liver cancer. This is of particular concern
for areas of the world where the HIV epidemic is fuelled

by the recent increases in injecting drug use.

The Natural History of HIV and
Hepatitis C Coinfection

Gail V. Matthews and Gregory ]. Dore*

Introduction

There is now widespread recognition that infection with hepatitis C virus (HCV) will
contribute significantly to continuing morbidity and mortality within the HIV-infected
population over the coming years. Information on the current prevalence of HCV among
people with HIV, as well as on the incidence of newly acquired infections, allows for esti-
mations of the projected burden of disease. Similarly, natural history studies examining
the effect of HIV on HCV outcomes and vice versa will enable greater understanding
of the reciprocal interactions between these viruses [see Appendix 1 for a summary of
HIV’s impact on HCV]. This is particularly important as the treatment of both infec-

tions continues to evolve and develop. Finally, predictions of the expected contribution
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of liver disease to HIV-related morbidity and mortality allow more accurate allocation of
future health resources and services, both in the developed world where treatment for
both infections is widely available and in the developing world where access to treatment

for HIV is increasing yet anti-HCV treatment remains uncommon.

Global Prevalence of HIV/HCV Coinfection

Overlapping routes of transmission for HIV and HCV result in a significant proportion
of individuals infected with both viruses. However, the prevalence of coinfection in
any population varies markedly depending on geographical area, risk factors for HIV
acquisition, and whether the prevalence quoted considers that of HIV in HCV-positive
persons or HCV in HIV-positive persons. Differences in the ease of virus acquisition
through blood borne transmission mean that whilst the rate of HIV infection is low
in most HCV-infected populations (usually between 1 and 10 percent) [1;2] the rate of
HCV infection in HIV-infected populations is often high (15—50 percent), particularly in
settings where a large proportion of HIV cases are acquired through injecting drug use
(IDU). Geographical differences in HIV/HCV coinfection prevalence therefore often
simply represent differences in HIV risk factors within a population. In a retrospective
analysis of an international antiretroviral therapy study (CAESAR) HIV/HCV coinfec-
tion prevalence varied from 2 percent in South Africa to 49 percent in Italy [3]. Marked
geographical differences in HIV/HCV coinfection prevalence have also been reported
within Europe [4-6] and the United States [7;8]. An analysis involving the EuroSIDA
cohort of over 3000 patients showed an overall HIV/HCV coinfection of 33 percent [9],
but in some areas of southern Europe rates were as high as 50-60 percent , whereas
rates of 10-37 percent were seen in northern Europe. These differences are primar-
ily related to a higher proportion of IDU-acquired HIV infection in southern Europe.
Similarly, the United States has a significant burden of coinfection with an estimated
240,000-300,000 HIV/HCV coinfected individuals (a prevalence of 30 percent) [10]
but prevalence varies considerably between studies from different states [8]. A cross-
sectional analysis of a sample of 1,687 HIV-infected patients from the U.S. ACTG clini-
cal trials estimated an overall HCV prevalence of 16 percent [7], but demonstrated great
variability depending on the presence of defined risk factors (self-identified IDUs and
haemophiliacs). Seventy-three percent of “high-risk” patients were found to be coin-

fected compared to only 4 percent of “low-risk” patients.
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Prevalence of HIV/HCV Coinfection
among IDU Populations

Globally, injecting drug use (IDU) remains one of two principal risk factors for HCV
infection (the other being unsafe injections in health care settings), and a major risk
factor for HIV infection. Duration of injecting, frequency of use, and other injecting
behavior have been linked to transmission risk for both HIV and HCV; however, HCV
is more efficiently transmitted via IDU than HIV. Harm reduction strategies such as
needle and syringe exchange programs (NSPs) have a relatively greater impact on HIV
than HCV prevention. In countries with early and widespread introduction of NSPs,
HIV prevalence may be very low among IDU populations despite high HCV prevalence.
For example, HIV and HCV prevalence among regular injecting drug users (IDUs) in
Australia is 1 percent and 50-60 percent, respectively [1]. Thus, HIVVHCV coinfection
is relatively uncommon in Australia. In contrast, countries such as the United States,
where harm reduction coverage has been more limited, have considerably greater rates
of HIV/HCV coinfection among IDU populations.

In many areas of the developing world, the evolving HIV epidemic is clearly asso-
ciated with injecting drug use and HIV/HCV coinfection rates are high. In Manipur,
India, 92 percent of IDUs with HIV infection are coinfected with HCV [11]. A study
of 500 young injectors in Pakistan found HCV and HIV prevalence of 42 percent and
3.4 percent, respectively. High levels of sharing equipment were reported and annual
incidence of HCV and HIV in follow-up was 22 percent and 2 percent, respectively [12].
In southern China, levels of HIV and HCV are rapidly rising due to escalating numbers
of injecting drug users. In a study of 138 HIV-infected IDUs from Yunnan province, the
rate of HCV coinfection was 99 percent [13]. HIV infection was detected in 68 percent
of subjects after one year of injection drug use indicating high levels of needle/syringe
sharing. A further study of 547 injectors from Guangxi in southern China demonstrated
an overall HIV/HCV coinfection rate of 18 percent with 95 percent of HIV-infected users
positive for HCV antibodies [14]. In Armenia, where a recent program has been estab-
lished to provide access to antiretrovirals, 51 percent of patients assessed were coinfected
with HCV [15], and in St Petersburg, Russia, 81 percent of HIV-infected individuals were
found to be HCV positive [16]. These high levels of HIV/HCV coinfection are likely to

have significant implications for liver-disease morbidity into the future.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS &5



The Effect of HIV on HCV Viral Load, Transmission,
and Chronicity

After acute infection, the likelihood of HCV chronicity increases from 70 to 85 percent
in HIV uninfected individuals to over 9o percent in HIV-infected individuals, particu-
larly in those with advanced immunosuppression [17-19]. Individuals with HIV/HCV
coinfection have been shown to have higher levels of HCV RNA in plasma than those
with HCV alone [20-22], and, in some studies, increased levels have been correlated
with more advanced immunosuppression [23]. High levels of HCV viremia are likely
to result in a greater risk of transmission and reduce therapy success [24]. However,
higher HCV viral load in HIV-infected individuals is unlikely to explain greater rates of
liver disease progression as there is no correlation between HCV viral load and progres-

sion of fibrosis [25].

Effect of HIV on Liver Disease Progression

There is convincing evidence that coinfection with HIV significantly worsens the prog-
nosis of HCV-related liver disease. Chronic HCV infection may result in cirrhosis, liver
failure (end stage liver disease—ESLD), and liver cancer, all of which are associated with
high morbidity and mortality A meta-analysis of eight studies, examining the risk of
cirrhosis and ESLD in HIV/HCV coinfected individuals versus HCV monoinfected indi-
viduals, found a twofold and sixfold higher risk of progression to cirrhosis and liver
failure, respectively [26]. This meta-analysis included studies of people with haemo-
philia [27-30], injecting drug users [31;32], and mixed populations [23;33]. Risk factors
for liver disease progression in HIV/HCV-coinfected individuals include heavy alcohol
intake, older age (>25 years) at HCV acquisition, and more advanced HIV disease (CD4
count <200—250 cells/pl) [31;34]. Other factors that may increase liver disease progres-
sion include increased HCV quasispecies variability [35], occult HBV infection [36], and
the effect of antiretroviral therapies on fibrosis [see below. For a summary of ESLD in
HIV/HCV coinfected individuals, see Appendix 2].

Despite higher rates of liver disease progression in HIV/HCV-coinfected individu-
als, the degree of liver inflammation as measured by either liver enzymes or histological
activity on liver biopsy is similar to that of HCV-monoinfected individuals. Furthermore,
10 percent of HIV/HCV-coinfected individuals have normal hepatic enzyme levels (such
as ALT), but many of these individuals have significant liver fibrosis [37]. Thus, a nor-
mal ALT level should not be used to exclude HIV/HCV-coinfected individuals from liver
biopsy and other assessment for HCV treatment.
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The Effect of HAART on HCV-related Liver Disease
Progression

The introduction of highly active antiretroviral therapy (HAART) has markedly reduced
HIV-related morbidity and mortality. However, prolonged life expectancy through
decreased risk of opportunistic infections has increased the potential for morbidity
related to HAART itself or other comorbidities such as viral hepatitis-related liver dis-
ease. Non-HIV related conditions such as liver disease constitute an increasing propor-
tion of underlying causes of death among people with HIV.

Studies examining the impact of HAART on liver disease morbidity and mor-
tality in people with HIV/HCV coinfection have reported contrasting findings. An
early French study suggested that a HAART regimen including protease inhibitors
may delay fibrosis progression, although the mechanisms behind this were not
clear [38]. The possibility of a direct benefit of antiretroviral therapy on liver-related
pathology has been further supported by other studies, including a cohort study from
Germany, which demonstrated a marked reduction in liver related mortality in HIV/HCV-
coinfected individuals treated with HAART [39]. A study from France observed a greater
degree of fibrosis in HIV/HCV-coinfected individuals with a longer duration between pre-
sumed date of HIV infection and commencement of HAART, suggesting that HAART may
slow fibrosis progression [40]. Similar data from a recent U.S. study specifically targeting
HIV/HCV-coinfected drug users confirmed that less advanced HIV disease, successful
antiretroviral therapy (ART) (HIV VL < 775 copies/ml), and non-Hispanic race were asso-
ciated with a reduced risk of liver disease progression [41]. However, other studies have
not confirmed the association between ART and reduced liver fibrosis [42;43]. In a multi-
center European study of liver biopsies from 914 HIV/HCV-coinfected individuals, of
whom the majority (83 percent) were former IDUs, severe liver fibrosis was correlated
with older age, heavy alcohol use (> 50 g/day), and CD4 count less than 500 cells/mm3,
but not with HAART usage [43].

Despite some contrasting findings, it does appear that HAART has reduced both
overall and liver disease-related mortality among HIV/HCV-coinfected individuals. The
reduction in liver disease morbidity and mortality is despite the well described potential
of HAART to cause hepatotoxicity. However, most episodes of hepatotoxicity are with-
out symptoms, short-term, and manageable by either switching of ART agents and/or a
period of treatment cessation.

Several studies have examined the effect of commencing HAART on HCV viral
load and have yielded conflicting results. Most studies have found no evidence for an
effect of HAART on HCV viral load, [44—406] although several have reported signifi-
cant transient increases after HAART initiation along with elevations in transaminases
[47;48]. Despite having little direct effect on HCV viral load, there have been reports of
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HCV clearance after the commencement of antiretroviral therapy—presumably through

immune mediated mechanisms—but these cases are rare [49)].

Causes of Morbidity and Mortality
in HIV/HCV-Coinfected Individuals

The spectrum of morbidity among HIV-infected individuals has changed consider-
ably since the era of HAART. This changing spectrum has included an increase in the
importance of non-HIV-related conditions, such as chronic liver disease. In one U.S.
study, HCV became the leading cause of death in HIV-infected individuals, with end-
stage liver disease contributing to 50 percent of all deaths during the late 1990s [50].
Similar high rates of hospital admission and deaths from liver disease have been reported
from other countries with significant rates of HIV/HCV coinfection, such as Spain [51].
In a French HIV-infected cohort [52], among 265 deaths reported in 2001, 49 percent
were related to AIDS, 14 percent to ESLD and 37 percent to other causes. In this cohort,
deaths from ESLD increased from 1.5 percent in 1995 to 14 percent in 2001. In another
French cohort, liver disease was the most common cause of death in HIV/HCV-coin-
fected individuals; nearly 40 percent of these deaths occurred despite a CD4 count >
200 cells/mm3 [53].

Although morbidity from liver disease is relatively common among HIV/HCV-
coinfected individuals, other non-HIV-related morbidity and mortality is prominent in
some settings, particularly those with large numbers of active IDUs. Among more than
1,000 people followed for more than two years in the Swiss HIV cohort [5], end-stage
liver disease accounted for between 6 and 11 percent of deaths in the HCV/HIV coin-
fected population, whereas HIV-related deaths and overdose of narcotic drugs contrib-

uted to mortality rates of 40 and 11 percent, respectively, in this group.

End-Stage Liver Disease among
HIV/HCV-Coinfected Individuals

Once HIV/HCV coinfected individuals have developed cirrhosis, the risk of decompensa-
tion (liver failure) is considerably higher than for HCV-monoinfected individuals. Sur-
vival after liver decompensation is poor, at around 35 percent at one year, and 11 percent
at two years, and there is little evidence that this has improved at all in the HAART era

(54;55]-
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Evidence is also now emerging that risk of liver cancer in HCV-infected individu-
als may be increased with HIV coinfection. In a Spanish study of 7 HIV/HCV-coin-
fected and 31 HCV-monoinfected individuals with liver cancer, those with coinfection
were diagnosed at a younger age and with a shorter duration of HCV infection [56].
A retrospective review of 160 liver cancer cases in the United States and Canada
(41 HIV/HCV-coinfected and 119 HCV-monoinfected) also showed a shorter duration
of HCV infection (26 versus 35 years), and a younger mean age at diagnosis (52 versus
61 years), in the HIV/HCV-coinfected individuals. Survival was poor in both HIV/HCV-
coinfected and HCV-monoinfected individuals with liver cancer [57].

For HIV/HCV-coinfected individuals with end-stage liver disease, the only effec-
tive treatment option is liver transplantation. Transplantation for HIV/HCV-coinfected
individuals has gradually become more widespread in recent years and several small case
series have reported their outcomes [58—60]. Since the advent of HAART, survival has
been similar in HCV-monoinfected and HIV/HCV-coinfected individuals, with the main
cause of death related to aggressive post-transplant HCV reinfection and cirrhosis. Loss
of HIV control and AIDS-related infections are unusual, although generally HIV/HCV-
coinfected individuals with advanced HIV disease (CD4 count < 100/mm3 or active
opportunistic infections) are excluded from transplantation. Furthermore, a higher pro-
portion of HIV/HCV-coinfected individuals with end-stage liver disease die while waiting

for transplants, possibly due to the more rapid course of deterioration.

The Impact of HCV on HIV Disease Progression

The issue of whether coinfection with HCV has a negative impact on HIV disease pro-
gression remains controversial, despite an increasing number of studies examining this
issue. HCV infection may affect HIV disease outcomes, either by directly hastening
progression to AIDS or death, or by affecting adequate immune reconstitution after
HAART, and studies have looked at one or both of these measurements [see Appendix 3
for a summary of HCV impact on HIV disease progression].

Comparison of HIV disease outcomes in HIV-monoinfected and HIV/HCV-
coinfected populations is complicated by significant differences in demographic and
behavioral characteristics between groups. HIV risk factor distributions differ consid-
erably, with sexual acquisition predominating among HIV-monoinfected populations,
and injecting drug use predominating among HIV/HCV-coinfected populations [61;62].
Attitudes and adherence patterns to antiretroviral therapy may also differ between HIV-
monoinfected and HIV/HCV-coinfected populations [63]. Failure to properly control for
these differences has a marked impact on study findings.
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In addition, HAART itself has an obvious significant effect on HIV-related morbid-
ity and mortality and different studies have been conducted in the pre-HAART era, the
post-HAART era, or a mixture of both. In the pre-HAART era, several longitudinal and
cross-sectional studies failed to show a significant effect of HCV on HIV progression
[64-66], whereas others were able to demonstrate a more rapid clinical progression to
AIDS in HIV/HCV-coinfected individuals [67].

In recent years, since the widespread use of HAART, there have been many more
reports of the effect of HCV coinfection on HIV disease progression, but findings still
remain discordant. Several studies have found no association between HIV/HCV coin-
fection and poorer HIV disease outcomes. In 2002, a U.S. study in more than 1900
HIV-infected individuals demonstrated no differences between HIV-monoinfected and
HIV/HCV-coinfected populations with regard to incidence of AIDS, death or decline
in CD4 count over time [68]. In particular, CD4 cell count rise after HAART was not
affected by presence of HCV coinfection. However, HIV/HCV-coinfected individuals
were less likely to be prescribed HAART. A more recent report from a European cohort
study, EuroSIDA, examined survival, HIV disease progression, and virological and
immunological response in almost 6000 individuals, of whom 33 percent were HIV/
HCV coinfected [9]. HIV/HCV-coinfected individuals had an expected, much higher
rate of liver-related deaths, but there was no increased risk of AIDS, and overall mortal-
ity rates were similar to HIV-monoinfected individuals. There were also no differences
between the two groups in HIV virological suppression or CD4 count response follow-
ing HAART. Although HIV/HCV-coinfected individuals were less likely to be prescribed
HAART, HAART was initiated at a similar baseline CD4 count between groups (between
200 and 250 cells/mm3), and similar regimens were used. In the Women and Infants
Transmission Study, 652 HIV-positive women—29 percent coinfected—were followed
with respect to progression to a first AIDS-defining illness. The rate of clinical progres-
sion was similar among HIV-monoinfected and HIV/HCV-coinfected women [69].

In one of the few studies from a developing country, the Thai HIV-NAT cohort,
the impact of HCV infection among patients who initiated ART was studied [70]. Preva-
lence of HCV was low, at 7 percent, and no significant difference in the rate of progres-
sion to AIDS or death was seen between HIV-monoinfected and HIV/HCV-coinfected
groups over the initial 48 weeks of ART. There was some evidence of lower CD4 count
responses in the HIV/HCV-coinfected group at week 4, but by week 48 these differences
had resolved. Similarly, in another Asian study from Taiwan, with a relatively low HCV
coinfection prevalence rate (12 percent), no adverse effect of coinfection was noted on
virological suppression or immunological recovery [71].

The studies described above, including some with very large study populations,
have found limited, if any, impact of HCV coinfection on HIV outcomes. Yet there

have been several studies with contrasting findings. In 2002, the Swiss HIV Cohort
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Study demonstrated, in a population on HAART, a slightly greater risk of progression
to AIDS or death in those with HCV coinfection than those without. They also found
more rapid HIV disease progression among individuals with active injecting drug use
[5]. Despite similar virological responses, HIV/HCV-coinfected individuals were also less
likely to achieve a CD4 cell increase of at least 50 cells/mm3 by one year after starting
HAART. The authors postulated that this may be due to some direct immunological
effect of HCV on CDg4 cells. Similarly, in the U.S.-based HIV Atlanta VA Cohort Study
(HAVACS), involving a high proportion of black injecting drug users, HIV/HCV-coin-
fected individuals were shown to have shorter durations of survival from HIV infection
or AIDS diagnosis [72]. HIV/HCV-coinfected subjects were less likely to be prescribed
HAART, but in this study no evidence of altered CD4 cell responses after HAART ini-
tiation were seen. In a further cohort study of more than 2000 HIV-positive persons
(6 percent HCV-coinfected) from a central London clinic, the likelihood of an initial
AIDS-defining illness, or a CD4 count less than 200 cells/mm3, was found to be
increased in HIV/HCV-coinfected individuals, despite no evidence of lower CD4 count
responses in the coinfected group [73] .

Differences in antiretroviral history, including time spent on treatment and regi-
mens used, may explain many of the differences seen between monoinfected and coin-
fected groups. In an Italian cohort study, where the rate of HIV/HCV coinfection was
over 50 percent, HCV infection had no effect on progression to AIDS in the pre-HAART
era, but in the HAART era the risk increased significantly [74]. This was partly accounted
for by a significantly lower time spent on HAART in the HIV/HCV-coinfected group.
Both real difficulties in managing HAART-related hepatotoxicity in HCV-infected indi-
viduals and perceived difficulties resulting in a reluctance or delay to start HAART, par-
ticularly for those who are injecting drug users, may account for much of the suggested
increased morbidity in HIV/HCV-coinfected patients.

Even in those individuals who do initiate HAART, the issue of whether CD4 count
response is impaired also remains ambiguous. Despite several large cohort studies
in diverse populations demonstrating no appreciable differences between HIV-mono-
infected and HIV/HCV-coinfected groups [9;68], a recent meta-analysis designed to look
at this question concluded that, as determined by CD4 cell count at 48 weeks of HAART,
HIV/HCV-coinfected individuals did have a lower level of immune reconstitution, with a
mean increase of 33 cell/mm3 less than that of HIV-monoinfected individuals [75].

In sum, it remains to be clarified whether HCV does indeed have a negative impact
on HIV disease progression in the era of effective HAART, or whether the findings in
those studies reporting a positive association simply represent inherent differences in
the groups studied, altered patterns of antiretroviral use, and other unidentified bias. It
is notable that almost all the studies so far lack adequate data on HCV determinants,

such as HCV genotype and viral load, levels of transaminases, liver biopsy findings, and
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HCV treatment details. All of these variables are likely to have significant impact, not
only on liver disease progression and HAART-related hepatotoxicity, but may also impact
HIV disease progression. There are certainly biologically plausible reasons why HCV
could negatively impact CD4 cell numbers and function [76-78]. Further elucidation
of the virological and immunological mechanisms of HIV-HCV interactions, alongside

continuing feedback from long-term prospective cohorts, will be of value.

Conclusion

There remain uncertainties regarding the true impact of coinfection with HIV and HCV
on the progression and outcomes of these infections. This is largely due to difficulties
in performing accurate natural history studies, particularly in the constantly developing
fields of HIV and HCV medicine. Still, it seems certain that the presence of HIV infec-
tion, especially when associated with significant immunosuppression, has a negative
impact on HCV-related disease progression, and results in an increase in liver-related
morbidity and mortality from conditions such as cirrhosis and liver cancer. This is of
particular concern for areas of the world where the HIV epidemic is fuelled by recent
increases in injecting drug use, and where rates of HCV coinfection are likely to be high.
The extent to which this can be avoided will depend both on the continuing successful
treatment of HIV infection and the early identification and, where possible, successful
treatment of HCV infection. Whether the presence of HCV coinfection worsens the
prognosis of HIV infection is less clear at present. There is some evidence to suggest that
the coexistence of HIVVHCV may impact CD4 count recovery, and there are undoubtedly
immunological interactions between these viruses that have yet to be elucidated. The
relationship between these and any negative effect on clinical HIV outcomes remains to
be seen, and will only become clearer with further follow-up and continuing research.
On a positive note, there is good evidence that achieving satisfactory virological and
immunological responses to HAART is possible for the majority of HIV/HCV-coinfected
patients, including those who are injecting drug users, and that successful ART in this
population is likely to reduce liver disease progression [41]. The combination of effec-
tive HAART, increasing use of anti-HCV treatment, and greater clinician expertise in
the management of HIV/HCV coinfection is likely to significantly reduce liver-disease

related mortality in the future.
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Appendices

Appendix 1

Impact of HIV on HCV disease

> Increased likelihood of chronicity after acute HCV infection

> Increased HCV RNA levels in chronic infection

> Significantly increased risk of progression to cirrhosis and liver failure

> Greater fibrosis progression in those with more advanced immunosuppression

> Likelihood of lesser fibrosis development in individuals treated successfully with HAART
Appendix 2

End-stage liver disease (ESLD) in HIV/HCV-coinfected individuals

> ESLD is now one of the leading causes of ill health and death in HIV/HCV-coinfected
individuals

> HIV coinfection hastens time to first episode of decompensation after cirrhosis
development

> Liver cancer in HIV/HCV-infected individuals occurs after a shorter duration of HCV
infection and at a younger age than in HCV-monoinfected individuals

> Liver transplantation is increasingly performed in the setting of HIV/HCV coinfection
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Appendix 3

Impact of HCV on HIV disease progression

> Conlflicting evidence regarding the effect of HCV infection on HIV disease progression
in both pre- and post-HAART eras

> Significant differences in patterns of HAART usage, toxicity, and population
characteristics may account for many of the differences in HIV-related survival reported
in studies

> No evidence for impairment of HIV virological suppression after HAART
commencement in HCV-positive individuals

> Potential blunting of CD4 count response (approx. 33—50 cells/mm3 less at 48 w) after

HAART initiation in some studies
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Chronic HCV infection is one of the most significant public health
problems among HIV-seropositive, drug-involved populations...
Given the large numbers of coinfected IDUs worldwide, the question
of whether to address HCV in HIV-coinfected IDUs is moot.

The more apt question is how to do so most effectively.

Limiting Harm from Chronic
Hepatitis C Infection for
HIV-Positive People with
Drug Dependency:
Prevention and Treatment

Lynn E. Taylor, Beth Schwartzapfel, and Pierre M. Gholam®

Introduction

Chronic hepatitis C virus (HCV) is a worldwide pandemic, with an estimated 170 to
400 million persons infected globally [1]. An estimated 4 to 5 million of these are
coinfected with HIV and HCV [2]. In countries with widespread access to highly active
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antiretroviral therapy (HAART), HCV has become a leading cause of cirrhosis, liver
failure, hepatocellular carcinoma (HCC), and death among human immunodeficiency
virus (HIV)-seropositive persons [3-6]. In the developing world, tuberculosis and other
opportunistic infections remain the leading cause of death among HIV-seropositive per-
sons [7-10]; however, with growing availability of generic antiretroviral medications [11],
chronic illnesses such as HCV will increasingly become a pressing issue.

HCV prevalence among persons with HIV varies greatly by region and by HIV
risk factor (see table at end of article). These disparities are likely due to varying cohort
characteristics, as well as inconsistent data collection methods.

Chronic HCV infection is one of the most significant public health problems
among HIV-seropositive, drug-involved populations. While HCV prevalence among gen-
eral populations of HIV-seropositive persons varies, prevalence among HIV-seropositive
injection drug users (IDUs) is consistently high. Among cohorts of HIV-seropositive
IDUs, prevalence ranges from 70 to 9o percent [12;14;15;22;23]. One study in Brazil
found an 85 percent prevalence among HIV-seropositive IDUs, and a study of IDUs in
Southern China found that 95 percent of HIV-seropositive (as opposed to 70 percent of
HIV-seronegative) participants were HCV-infected [24]. Additionally, a study of young
IDUs in Vancouver, Canada, found an incidence of HIV/HCV coinfection of 5.2 per 100

person-years [23].

Prevention

Given that most HIV-seropositive IDUs are infected with HCV, the focus of prevention
efforts must be threefold: first, drug users who do not inject and persons who have just
begun injecting must be targeted for primary prevention. There is only a small window
for intervention before new injectors become HCV-seropositive [23]. Second, the sexual
and drug-using partners of coinfected IDUs must be targeted for prevention. Third,
HIV-seropositive IDUs already infected with HCV must have access to care to help slow
disease progression. An essential element of all of these strategies is identification of
persons with HCV, by means of accessible HCV testing [25;26]. Widespread HCV pre-
vention would benefit the individual and public health through reductions in disease
acquisition, spread of established infection, and morbidity and mortality.

In order to build effective prevention programs, health care providers must first
have access to communities of IDUs, and IDUs must have access to health care. A myr-
iad of socioeconomic and institutional barriers prevent delivery of care to this population.
Given the illicit nature of drug use and the stigma IDUs face, many are reluctant to come

into contact with the health care system, or face logistical challenges accessing health
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care (such as lack of transportation or health insurance) [27-29]. Many physicians are
misinformed about substance use; a recent U.S.-based survey of primary care physicians
found that substance abuse-related training in medical schools and continuing educa-
tion is not adequate [30]. At worst, physicians are openly hostile to drug users, which
has negative consequences for patients’ health and well-being [31]: inequities in health
systems and biases in practice have led to inferior care and outcomes for many IDUs
[32—36]. In order to gain trust and credibility with individuals who may be living on the
margins of society, medical providers must employ a compassionate, nonjudgmental
approach to care [37;38].

HCYV testing

Of the estimated 4 million people infected with HCV in the United States, approxi-
mately 50 percent are unaware of their infection [39]; many IDUs in particular are not
aware of their status [40]. Increased screening and knowledge of HCV status decreases
HCV transmission [40;41] because persons who know their HCV status are less likely to
engage in HCV risk behaviors [40]. HCV-seropositive persons who engage in care early
can be vaccinated against hepatitis A virus (HAV) and hepatitis B virus (HBV), counseled
on alcohol reduction or cessation, educated about how not to transmit infection, and med-
ically monitored. Diagnosis and treatment of commonly co-existing depression and other
psychiatric disorders may lead to a decrease in risk-taking behaviors that further HCV and
HIV spread or acquisition of other infections, and may permit eventual interferon-based
therapy which is contraindicated in the setting of untreated severe psychiatric illness.

Free or low-cost, low-threshold, anonymous HIV testing is widely available in the
United States [42]. Unfortunately, no such system exists for HCV. Integrating HCV test-
ing into the HIV testing infrastructure would be a sensible and much needed policy, as
the target populations overlap and integration can conserve resources.

All HIV-seropositive persons should be tested for HCV, though the optimal fre-
quency of testing in the presence of ongoing risk factors has not been established [43].
Accessible HCV testing for partners of coinfected IDUs is another critical step. Drug-
using partners of HCV-positive persons are at high risk for HCV, and should be tested at
regular intervals [25], though the optimal frequency for testing is not clear. Heterosexual
transmission of HCV among long-term, monogamous, serodiscordant couples appears
to be low [44—47]. Consequently, the U.S. Centers for Disease Control and Prevention
(CDC) considers HCV testing among long-term steady partners of HCV-positive persons
to be “of uncertain need” [25]. Risk of sexual transmission in the setting of multiple
sexual partners appears to be higher [48;49], perhaps due to concomitant sexually trans-
mitted diseases (STDs), though HCV testing for persons with a history of multiple sex
partners or STDs is likewise considered to be “of uncertain need” [25]. Early reports

seemed to indicate that risk of sexual transmission was low among men who have sex
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with men (MSM) [50]. A recent rash of outbreaks of acute HCV among communities of
HIV-seropositive MSMs may indicate otherwise [43;51—56], though the evidence is not
conclusive [57;58].

Prevention of HCV acquisition among HIV-seropositive IDUs

Cessation or reduction of injecting is the most straightforward HCV prevention strat-
egy. Substance abuse treatment has been shown to reduce the incidence of HCV [59],
HIV [60], and high-risk behavior [61], and to promote adherence to, and efficacy of,
both HIV and HCV treatments [62—-64]. Conversely, without access to addiction treat-
ment, HIV-seropositive drug users often have difficulty accessing care and adhering to
therapies [65-71].

Among IDUs who are not able or willing to stop injecting, the most salient issues
for prevention of HCV transmission are access to sterile syringes and education about
safer injection practices [72—74]. With the advent of such prevention-minded policies
as syringe exchange [38], physician syringe prescription [75], over-the-counter pharmacy
syringe sales [76—79], medically supervised injection facilities [80—82], and heroin pre-
scription [83;84], drug injection is not necessarily associated with exposure to parenter-
ally transmitted infections [85;806].

Injecting drugs involves many steps and components that may pose an HCV trans-
mission risk [87;88], and a harm reduction approach must take each step into account.
In preparing drugs, IDUs often liquefy powder or tar heroin by mixing it with water (with
or without heating it under a flame), a process known as “cooking,” and then draw the
liquid into a syringe through a cotton filter. Risk for HCV has been shown to be associ-
ated with sharing water, cottons, and cookers [89;90]. Further, when multiple individu-
als are injecting together, a single syringe is often used to measure the drug; the drug
is then apportioned from the single syringe into multiple syringes (a process known as
“backloading”), or back into the cooker to be drawn up individually. If the syringe used to
divide the drug is not sterile, all of the persons are at risk for HCV, even if they each use
a new, sterile syringe [89]. Other practices among IDUs, such as “booting” or “jacking,”
wherein a person draws blood into his/her syringe before injecting, may also increase
HCV risk [91]. Factors such as whether the injector is “dopesick” (in withdrawal) at the
time of injection, or whether the injection takes place in a private, secure area (versus a
public place such as a car or shooting gallery) also influence risk [89;92].

Noninjecting drug-related HCV risks must also be considered [93]. In particular,
sharing straws to snort cocaine and sharing pipes to smoke crack cocaine can provide
means of transmission due to intranasal irritation and cracked, burned, or bleeding lips
[94;95]. High-risk sexual behavior, such as selling sex or trading sex for drugs, which
often accompanies illicit drug use, has also been found to be an independent risk factor
for HCV infection [90].
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Interventions targeted at IDUs work best when they are integrated into other set-
tings frequented by drug users, such as drug treatment centers and correctional institu-
tions [96-100]. Integration of HCV prevention education into a drug treatment facility
has been found to be effective in reducing risk behaviors [101]. Evidence-based HCV
prevention programs among IDUs are not yet as established as those for HIV preven-
tion. However, in the absence of these data, the existing HIV prevention literature can
be utilized to extrapolate that culturally appropriate, community-based, and peer-driven
interventions for the prevention of HCV among drug users are feasible and effective in a

wide range of settings in both the industrialized [102-104] and developing world [105].

Preventing transmission to social, sexual, and drug-using networks

The primary prevention strategy for partners of coinfected IDUs is access to HCV testing
(as described above). Using social networking to identify persons at high risk has been
an effective method in the setting of other infectious diseases, such as syphilis [106].
The CDC recently reported on an effective multi-site pilot program in which HIV-sero-
positive persons and high-risk HIV-negative persons recruited members of their social
networks for HIV testing [58]. Some have proposed monetary incentives for IDUs who
are able to engage their partners in care [107]; the abovementioned CDC pilot included
small incentives for recruiters. Once engaged in care, HCV prevention among partners
of coinfected persons, like that among coinfected IDUs themselves, must be centered on
low-threshold, nonjudgmental care, access to sterile syringes, and education about safe
injection practices (as described above).

Household and intrafamilial transmission of HCV appears to be rare, even in
the setting of HIV/HCV coinfection [108]. A recent Egyptian study found a strong link
between HCV-seropositivity and having an HCV-seropositive family member [109].
However, the evidence in these cases seemed to suggest that multiple HCV-positive
family members were infected by the same source, usually health care-related injections
with nonsterile syringes, rather than via one index case infecting other family members.
Nevertheless, it makes good practical sense to advise HIV-seropositive persons coinfected
with HCV not to share personal care items (such as toothbrushes, razors, and nail clip-
pers), which may contain HCV-infected blood.

Preventing perinatal transmission of HCV infection

Vertical transmission of HCV infection is well documented. One widely quoted study
reports HCV viremia (as measured by HCV RNA PCR) in approximately 5.6 percent of
infants born to HCV-seropositive mothers. In this and other analyses, risk of transmis-
sion appears to increase as maternal HCV viral load increases [110-112] although this has
not been supported by all studies [113;114]. Multiple studies limited by small numbers
and lack of long term follow-up suggest that among HCV/HIV-coinfected mothers, the
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risk of vertical transmission is higher than that in mothers with HCV monoinfection,
with some reporting rates of transmission as high as 40 percent [115-117]HCV. In one
meta-analysis including 2382 infants from 10 studies of HCV-infected women with and
without concomitant HIV infection, the estimated odds ratio of HCV vertical transmis-
sion was 2.82 from HCV/HIV-seropositive mothers compared with HCV-seropositive
mothers. In a subanalysis of 1327 infants born to viremic (HCV RNA positive) moth-
ers, the risk estimate of HCV vertical transmission was 1.97 from HCV viremic/HIV-
seropositive coinfected mothers compared with HCV viremic/HIV-seronegative mothers
[118]. IDU has also been reported to be a risk factor for vertical transmission of HCV in
some studies [114] but not in others [113;119;120]. Prolonged duration between rupture
of membranes and delivery has also been suggested as a potential risk factor for HCV
transmission [120].

Breastfeeding does not increase the risk of HCV transmission to newborns
[121;122]. However, in regions of the world where HIV-seropositive mothers have access
to adequate health care, clean water, and breast milk substitutes, they are advised not
to breastfeed their infants due to the risk of HIV transmission [123]. In areas of the
world where HIV-seropositive mothers do not have access to adequate health care,
clean water, and breast milk substitutes, with increased risk of other infectious diseases
and nutritional deficiencies resulting in elevated infant death rates, the mortality risks
associated with artificial feeding may outweigh the possible risks of acquiring HIV
infection [124].

Factors reducing the transmission of perinatal HCV transmission have been the
focus of few studies conducted mostly in HCV-monoinfected populations. Overall, pre-
ventive measures should focus on improving maternal health and preventing behaviors
that may adversely impact fetal outcomes such as heroin, cocaine, tobacco, and alcohol
use during gestation. Our current state of knowledge does not support elective Caesarian
section [125], or delaying pregnancy until a course of HCV therapy is pursued. Since cur-
rent HCV-antiviral therapies are contraindicated during gestation and up to six months
prior to pregnancy due to teratogenicity, their impact on preventing perinatal transmis-
sion cannot be safely evaluated.

Halting or slowing HCV disease progression
The literature remains contradictory regarding the impact of HCV on HIV disease pro-
gression [126;127]. However, it is clear that HCV disease progression is accelerated in
persons with concomitant HIV infection [128-131]. Therefore slowing or halting disease
progression is especially critical in coinfected persons.

For coinfected IDUs, managing multiple comorbidities can be an overwhelming
proposition. Fortunately, IDUs who work with their physicians to carefully manage and
control their HIV infection are, to a certain extent, already addressing management of
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their HCV infection, and should be encouraged as such. Because liver disease is acceler-
ated in the presence of HIV [132], with higher degrees of fibrosis associated with greater
degrees of HIV-induced immunosupression [133], immune restoration with the addition
of HAART is thought to slow the natural disease course of HCV and reduce liver-related
morbidity and mortality. Several studies suggest a long-term positive effect of HAART on
HCV disease course [134-137]. Earlier HAART initiation may benefit coinfected patients
by delaying HCV-related fibrosis progression [138]. These initial, retrospective reports
are encouraging, and further prospective studies are warranted.

Abstinence from alcohol use is another important component of preventing dis-
ease progression among coinfected persons. Prevalence of HCV is increased among
alcoholic patients [139-142]. Heavy drinking (usually defined as > 50 g of alcohol daily)
promotes fibrosis progression and increases risk for cirrhosis and HCC among persons
with HCV [142-147]. Even mild to moderate alcohol consumption has been shown to
have a deleterious effect on HCV disease progression, though there is not consensus on
what constitutes “mild to moderate” drinking: various studies have used such disparate
cutoffs as 30—40 g/day [148], < 50 g/day [149], 10 g/day [150], and < 140 g/week [151].
Further, alcohol use may decrease the likelihood of spontaneous viral clearance during
primary infection [152], and may decrease the efficacy of anti-HCV therapy [142]. Impor-
tant questions regarding HCV and alcohol use remain. What role does HIV play? Do
different patterns of drinking differently impact HCV disease progression? Given that
it is impossible to counsel coinfected patients on what, if anything, constitutes a “safe”
level of alcohol consumption, the most accurate information is that eliminating alcohol
use entirely is the safest course. Advocating a reduction in alcohol use when cessation
is not possible is a reasonable harm reduction approach.

Another means to prevent additional hepatic injury among coinfected persons is
vaccination against other viral hepatitis infections. Because of overlapping risk factors
for acquisition, risk of fulminant hepatic failure due to superinfection with HAV [153]
and more rapid liver disease progression in the presence of HBV [154], all coinfected
persons should be vaccinated against HAV and HBYV if susceptible [43;155;156]. There
is some concern that HIV-seropositive persons demonstrate reduced immunogenicity
to these vaccines; a recent retrospective analysis of HAV vaccination in HIV-seropositive
persons found a response rate of only 48 percent (as compared to 100 percent in HIV-
negative populations), with higher CD4 count being an independent predictor of immu-
nogenicity [157]. Although some vaccine recommendations for HIV-positive persons,
such as those for pneumococcal vaccine, vary with CD4 count, no guidelines currently
suggest changing clinical practice regarding HAV or HBV vaccine administration for
HIV-positive persons [156].

While these strategies may help delay or reduce the severity of progression of HCV-
induced liver disease, it is reasonable to assume that they would likely optimize patients
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for candidacy for HCV therapy. Achievement of a sustained virological response (SVR),
which achieves permanent viral clearance, halts further inflammation and fibrosis in
the liver and has been shown in some studies to result in a regression of liver fibrosis.
In addition to its role in preventing disease progression among persons already infected
with HCV, HCV pharmacotherapy can be viewed as a means to prevent HCV disease
transmission, as a person who has achieved SVR cannot transmit HCV (unless he/she

is re-infected).

Hepatotoxicity

Addressing hepatotoxicity among coinfected patients is another important element
of care. Hepatotoxicity in the HAART era is one of the most commonly encountered
adverse events in persons living with HIV in general, and HCV/HIV coinfection in
particular. Studies from Spain and Thailand have identified HCV coinfection as well as
alcohol intake and HBV coinfection as independent risk factors for HAART-associated
hepatotoxicity [158;159]. While liver enzyme elevation is common among patients initiat-
ing HAART, clinical hepatitis and life-threatening HAART-related hepatotoxicity are rare.
However, HCV coinfection increases the rate of liver enzyme elevation and the rate of
severe hepatotoxicity [160], and has been found to decrease tolerability of HAART [161].
Among HCV/HIV-coinfected subjects, one large retrospective Italian study found that
the incidence of severe hepatotoxicity was 17.71 per 100 patient-years of follow up in a
HAART-naive patient group and 8.22 per 100 patient-years in a HAART-experienced
group [162]. In addition, HAART-associated hepatotoxicity appears to correlate with the
severity of liver fibrosis in coinfected persons [163].

The contribution of different classes of antiretroviral agents to hepatic injury con-
tinues to be the subject of some controversy and all antiretroviral medications have
been implicated. Many studies have linked the non-nucleoside reverse transcriptase
inhibitors nevirapine and efavirenz and the protease inhibitor ritonavir at full dose with
severe hepatic injury, particularly in the setting of concomitant viral hepatitis [160;164].
As HCV infection appears to be an independent risk factor for antiretroviral-related
hepatotoxicity, preliminary evidence has emerged suggesting that pretreatment of HCV
in coinfected individuals may reduce the hepatotoxicity associated with subsequent anti-
retroviral therapy [165].

HCV/HIV-coinfected persons with concomitant drug use are also at risk of hepa-
totoxic injury related to heroin [166], cocaine [167], and amphetamines [168]. Individu-
als with comorbid psychiatric illness with access to psychiatric pharmacotherapy are at
risk for hepatotoxicity related to selective serotonin reuptake inhibitors [169], tricyclic
antidepressants [170], and antipsychotics [171]. Finally, antituberculous regimens have
well documented liver toxicities which may be more prominent in persons with AIDS,
particularly in persons coinfected with HCV [172;173].

102 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



Treatment

When HCV first emerged as a widespread infectious disease in the early 199os, the only
treatment available was interferon (IFN) monotherapy. This was initially administered
for 24 weeks, with an efficacy rate of roughly 6 percent [174;175]. When the length of
treatment was extended to 48 weeks, SVR rates improved to 13 percent [176], but it was
not until ribavirin (RBV) was added in 1998 that efficacy rates increased substantially, to
41 percent [177]. With the advent of pegylated IFN (peg-IFN) in combination with RBYV,
SVR rates in monoinfected patients are now above 50 percent [177;178].

To date, there have been three major prospective, randomized, controlled trials
(two national, one international) of peg-IFN plus RBV in coinfected patients. The trials
demonstrated that this regimen is relatively well-tolerated and effective in HIV-infected
individuals [179-181], albeit less effective than in HCV-monoinfected persons, with over-
all SVR rates between 27 and 40 percent. Two of these studies demonstrated histo-
logical response in 35 percent and 43 percent of virologic nonresponders, respectively
[182;183].

Knowledge of the more aggressive HCV disease course in the setting of HIV and
recent treatment data for coinfected individuals have led to the development of several
sets of evidence-based anti-HCV treatment guidelines for coinfected persons [13;43;184—
186]. These guidelines indicate that peg-IFN plus RBV for 48 weeks, irrespective of
genotype, is now the initial pharmacologic treatment of HCV among coinfected patients
[185] (See figure at end of article for treatment algorithm). Ideally, all coinfected persons
should be considered for antiviral treatment. The primary goal of therapy is to eradicate
HCV by achieving SVR. While SVR is the desired treatment outcome, the hope of histo-
logical and clinical improvement even without SVR may provide sufficient rationale for
treatment, and is not necessarily dependent on CD4+ cell count [182;183]. A further goal
specific to HIV-seropositive populations is to suppress HCV disease activity to prevent
HAART-related hepatotoxicity.

Coinfected individuals undergoing HCV treatment should be closely monitored
due to the potential for adverse events. These can range from mild to life threatening,
and may include cytopenias, flu-like symptoms, and depression with suicidality. It bears
noting that the combination of RBV and the nucleoside analogue reverse transcriptase
inhibitor didanosine (ddI) should be avoided due to the potential for mitochondrial toxic-
ity which can be accompanied by lactic acidosis, pancreatitis, and hepatic failure [187].
Because zidovudine (AZT)-related anemia can be compounded by RBYV, individuals
taking this combination should be monitored closely for resultant anemia, with the
addition of erythropoietin to stimulate red blood cell development if available. Other
measures include dose reduction of RBV (which diminishes treatment efficacy) or

switching to an alternate antiretroviral agent [188;189] if anemia develops. Peg-IFN/RBV
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does not appear to have a negative impact on control of HIV. Individuals with detect-
able HIV RNA at baseline receiving peg-IFN experience a reduction in HIV RNA [186],
and the interferon-induced reduction in absolute CD4+ cell count does not impact
stability of the CD4+ cell percentage nor lead to development of opportunistic infections
[186]. HIV PVL and CD4+ cell counts return to baseline levels within several weeks of
treatment cessation.

Especially in developing countries, access to HCV treatments and laboratory
tests needed to administer them safely and effectively, which can cost upwards of U.S.
$20,000 per treatment course, is a major barrier. Recognizing that HCV is an oppor-
tunistic infection among persons with HIV [190], many U.S. AIDS Drug Assistance
Programs are adding peg-IFN/RBYV to their formularies; yet even these programs are
often not able to afford the medications. Generic formulations of RBV, but not IEN, are
available. Despite their high cost, these medications have been found to be cost-effective
in both HIV-coinfected and HCV-monoinfected patients [191-193].

Given a relatively low SVR among coinfected patients, (especially those with geno-
type 1, the most common genotype among HIV-seropositive IDUs in many parts of the
world), management of patients who do not achieve SVR on peg-IFN/RBV will be essen-
tial. Long term maintenance therapy with low-dose peg-IFN in the subset of patients
with advanced liver fibrosis or cirrhosis is a promising approach that is currently being
investigated in a large, multicenter NIH-funded trial [194;195]. New HCV therapies
are in development, and medications intended to be used instead of RBV as adjunc-
tive therapy to IFN will likely be available sooner than medications intended to be used
independently, such as HCV protease inhibitors. Adjunctive therapies and antifibrotics
are currently being investigated and may be available to coinfected individuals in the
future [1906].

Complementary and alternative medicine (CAM)

Given financial barriers and other factors, many persons with HCV are turning to CAM
[197]. In particular, the milk thistle plant and its active ingredient, silymarin, have been
the subject of some attention with regards to liver health. In vitro and animal studies,
as well as small clinical trials among patients with liver disease of varying etiologies,
have found minor improvements in liver health and cell growth, and some inhibition
of inflammation with the use of these therapies [198-206]. However, meta-analyses
which incorporate larger numbers of patients and implement standards for trial quality,
have found little benefit [207-209]. The only large-scale, randomized double-blinded
trial of silymarin to date, which involved 144 persons with HCV in Egypt, found overall
improvements in health and well-being, but no improvements in any HCV-related end-
points [210]. The U.S. National Institutes of Health recently allocated U.S. $5-6 million

for phase I/II clinical trials of silymarin for liver diseases.
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Critics warn that CAM is often not subject to the same scientific scrutiny as is
its allopathic counterpart [211;212], and thus can be ineffective at best, and harmful at
worst. Silymarin, at least, appears to be safe, if not particularly effective, in people with
liver disease (unlike other alternative therapies that have been advocated for treatment
of HCYV, such as colloidal silver, which is known to be poisonous to humans [213;214]).
However, studies have found an increasing number of persons with HCV using CAM,
with only a small proportion informing their physicians [215]; thus, regardless of its
efficacy, physicians must be informed about CAM use and potential side effects [216],

including interactions with HAART medications [217;218].

Exclusion of IDUs from treatment with peg-IFN/RBV

Many HCV treatment protocols exclude individuals with substance use [97;219—223], and
HCV experts long advocated six months or more of abstinence before treatment with I[FN
[221;224—227]. This is despite the fact that there is no evidence to support withholding
HCV treatment from drug users per se [226;228]. Though newer recommendations
now advocate a case-by-case approach for HCV treatment in IDUs [229], many preju-
dices and misunderstandings remain. Concerns about treating these patients include
the potential for reinfection, poor adherence, and psychiatric decompensation or drug
relapse[97;220].

Concerns about reinfection are not supported by available evidence. Long-term
follow-up studies of IDUs after successful HCV viral clearance have shown very few
instances of reinfection [230;231]. While adherence to anti-HCV medications optimizes
outcomes [232], substance use itself does not necessarily predict lack of adherence. Physi-
cians are notoriously bad predictors of which patients will adhere to medical treatments,
and strategies targeting drug users can maximize adherence [226;233;234]. Instead of
assuming that persons who inject drugs will not adhere to HCV therapy, a better gauge
by which to judge individual patients may be whether they can adhere to appointments
and other medications. For example, in a trial of HCV treatment in persons on meth-
adone, at least 75 percent attendance at weekly clinics for two or more months was
required before patients were eligible for treatment [235]. While IFN is known to cause
adverse psychiatric events, recent experience reveals that many persons with depression
or other psychiatric disorders can be treated with appropriate supports [228;236-239].

In the early days of antiretroviral therapy for HIV, physicians were often reluc-
tant to prescribe life-saving antiretrovirals to drug users and persons with mental ill-
ness because of fears of non-adherence and the development of drug resistance [240].
However, in the context of programs that specifically address the unique needs of these
populations [241], drug users and persons with psychiatric illness are treated for HIV
consistently, safely, and successfully. The lessons learned from the HIV epidemic are
applicable with HCV. Multidisciplinary care, which integrates care for HIV, HCV, and
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addiction, as well as other services, is the most promising model for successful treatment
of coinfected IDUs [38;62-64;96;97;226;242—247]. In addition to providing low-thresh-
old, “one-stop shopping,” multidisciplinary care precludes the need for referrals to spe-
cialists; several HCV treatment centers have found disappointingly low follow-up among
IDUs and/or coinfected patients who are referred off-site for care [196;219;220;248].
Further, building upon, or integrating into, existing infrastructure makes the most of
limited resources.

While there are few programs for care of HIV/HCV-coinfected IDUs, there are
several geared toward HCV-monoinfected IDUs. Together these programs may serve as
templates for providers seeking to establish their own centers of care. The following is

a list of some of the programs published in the literature:

> Brown Medical School’s Miriam Hospital Immunology Center, Providence, Rhode
Island
In 2001, an HCV clinic was integrated into a pre-existing primary care center for
persons living with HIV [246]. HCV education and coinfection support groups are
offered on-site. An on-site psychiatrist and social workers and use of buprenor-
phine, along with collaboration with community-based mental health and drug
treatment centers, allows the center to provide integrated psychiatric care, addic-
tion treatment, case management, and counseling. Communication with HIV/pri-
mary care physicians, a consulting hepatologist, AIDS service organizations, drug
treatment centers, mental health providers, and correctional re-entry programs
permits individualized care. Patients with active substance use including IDU may
receive HCV treatment, which is administered along with risk reduction educa-
tion. The cornerstone of the program is supervised therapy; patients come to the
clinic each week for coordinated IFN injections, side effect management, phle-
botomy as needed, and support group services. Thus far, the center has achieved
high rates of follow-up for evaluation of HCV-related liver disease (55 percent) and
adherence to weekly IFN visits (exceeding 9o percent) [249].

> Organization to Achieve Solutions in Substance Abuse (OASIS), Inc., Oakland,
California
Diana Sylvestre was one of the first physicians to establish an HCV treatment and
research center geared toward IDUs and individuals on methadone [245]. OASIS
provides comprehensive medical, mental health, and vocational services to under-
served members of the community with HCV, HIV, and addiction. Support and
information sessions are held weekly at the clinic, with synchronized phlebotomy

and medical appointments. In a study conducted before availability of peg-IFN,
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76 patients on methadone maintenance were treated with IFN/RBV. Patients were
eligible for treatment if they attend at least 75 percent of these weekly groups for a
period of two months or more, regardless of concurrent drug use. Subjects with
untreated depression were considered for treatment after they were stabilized with
psychotropic medications; ultimately, 59 percent of patients enrolled had a previ-
ous psychiatric diagnosis. The overall SVR was 28 percent. SVRs appeared to
be lower among those with occasional drug use than among those with no drug
use, and SVR among those with regular drug use was lower still. However, these
differences were not statistically significant. Studies investigating ways to transi-
tion active, street-recruited heroin users to HCV treatment are ongoing. Sylvestre
is investigating the impact of integrating treatment for active heroin use with
buprenorphine into HCV treatment, versus the usual care model of offering drug

treatment as a separate modality.

Tarbes Hospital Hepato-gastroenterology Unit, Tarbes, France

This medical center established a “dual management objective” over 10 years
ago which integrated care for HCV and drug addiction [62]. Many services are
provided on-site by physicians, nurses, social workers, and psychologists, includ-
ing HCV care and methadone maintenance. The authors looked back at the 435
patients treated between 1990 and 2000, and divided them into 4 groups: active
IDUs not on substitution therapy; active IDUs on substitution therapy; former
IDUs; and non-IDUs. They found that there was no difference between the groups

with regards to adherence or SVR. Overall SVR was 22 percent.

Detoxification Unit, Munich-Schwabing Hospital, Munchen, Germany

An HCV treatment program was integrated into this detoxification center based at
a general hospital [243]. Fifty drug dependent patients were treated with the sup-
port of specialists in both hepatology and addiction medicine. They were started
on IFN/RBV (the study was conducted before the availability of peg-IFN) before
leaving the detoxification program, and continued the treatment upon discharge,
with weekly visits by the specialists. Patients who relapsed were offered opiate
replacement, but were not discontinued from HCV treatment. Thirty-six percent
of patients achieved an SVR. Only 10 percent discontinued due to noncompli-
ance; 39 patients missed no interferon injections up until the end of treatment,
regardless of why treatment was terminated. Overall, 8o percent of patients had at
least one relapse, 30 percent of which were admitted to a methadone maintenance
program. None were reinfected. There was no statistical difference between SVR

in patients who were abstinent versus patients who relapsed.
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Conclusions

Given the large numbers of coinfected IDUs worldwide, the question of whether to
address HCV in HIV-coinfected IDUs is moot. The more apt question is how to do so
most effectively. Access to HIV care and medications, and reducing barriers to HIV
treatment entry for drug users, remain the most vital issues for the bulk of the world’s
coinfected IDUs. Access to HCV medications will become a larger concern as generic
HIV antiretrovirals become more widespread in the developing world. With treatments
for both viruses in place, the optimal time sequence of HIV and HCV treatments will

become an important consideration.

Table 1. Global HCV Prevalence among HIV-positive persons

Location Cohort Prevalence
Santos, Brazil [17] HIV+ cross-section, including IDUs 36%
Alberta, Canada [15] Local HIV+ cross-section, 91% IDU 61%
Sichuan Province, China [19]  Drug users 100%
London, England [14] Ethnically diverse HIV clinic population 9%
Nigeria [16] HIV+ with access to ART 8%
San Juan, Puerto Rico [18] Population-based 92%
Thailand [20;21] Cross-section of HIV clinic population; 8-50%

young HIV+ men

United States [12;13] Variety of HIV+ cohorts 16—45%
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Figure 1. HCV treatment algorithm

Week Start Peg-IFN + RBV
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*Chance of SVR at this point is exceedingly low, so the goal of treatment, if continued, is delaying histologic
and clinical disease progression. Hepatitis C disease stage, treatment tolerability, and individual factors should
be considered when deciding whether to discontinue.
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The significant individual and community burden imposed
by both TB and HIV requires effective, accessible and acceptable
TB and HIV prevention and care for IDUs.

HIV and Tuberculosis Coinfection

Philipp du Cros and Adeeba Kamarulzaman®

Introduction

The confluence of the two epidemics of HIV and tuberculosis (TB) presents one of the
greatest threats to public health today. Effective treatment is available for both conditions
[1] but concurrent treatment of HIV and TB coinfection presents major challenges to
both the person living with HIV/AIDS (PLWHA) and the care provider. Injecting drug
users (IDUs) have an increased risk of both conditions [2;3], but have often suffered from
decreased access to and utilization of health services [4;5], and antiretroviral therapy in
particular [6]. Decreased adherence to treatment amongst IDUs managed in traditional
settings with anti-TB medications and antiretrovirals (ARV) is a significant problem [7].
The significant individual and community burden imposed by both TB and HIV requires

effective, accessible and acceptable TB and HIV prevention and care for IDUs.

*Philipp du Cros is an Infectious Diseases Physician with the Infectious Diseases Unit of the University of
Malaya Medical Centre.
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Global Prevalence of HIV [/ Tuberculosis Coinfection

Approximately 2 billion people, or one third of the world’s population, are infected with
the tuberculous bacilli. The World Health Organization (WHO) estimated that there were
8.9 million new cases of TB in 2004, of which 741,000 were also infected with HIV. In
that year an estimated 2 million people died from TB, of which 248,000 were coinfected
with HIV [8]. The burden of HIV and TB coinfection varies widely by region, ranging
from Go percent in East and Southern Africa to 3.3 percent in the United Kingdom
and 15 percent in Spain. The largest numbers of co-infected adults were in South Africa
(2.0 million), India (1.7 million), and Nigeria (0.9 million) [9]. The impact of HIV on
the incidence of TB has been marked even in countries with previously low prevalence
of TB. In the United States, it was estimated that 26 percent of active TB cases were
attributable to HIV [9]. In other countries where the incidence of TB had been declining,
a resurgence of the disease was seen in recent years concurrent with an increase in the
HIV epidemic. The rapid rise in HIV and TB is especially concerning in countries of the
former Soviet Union where explosive HIV epidemics were noted, particularly amongst
IDUs [10-13]. In Ukraine, the incidence of active TB doubled between 1992 and 2002
after several years of decline [13].

Of the six WHO regions, the Asian region has the highest burden of TB in the
world. In recent years it has also experienced an alarming acceleration in the HIV
epidemic, including in countries with a high burden of TB such as China, Indonesia,
Vietnam, and Cambodia. In many of these countries, injecting drug use has been the
main mode of spread of the HIV epidemic [9;14]. Recent reports from the region have
recorded HIV prevalence in TB patients of 12 percent in Cambodia and Thailand, 11
percent in Myanmar, and 4 percent in Vietnam [15]. Although the rates of HIV and TB
coinfection in Asian countries are lower in comparison to African countries, the absolute
number of coinfected persons already exceeds 2 million [9].

Large variations exist between the countries in each region, and between different
locations, ethnic groups, and HIV risk groups within each country. In India, the reported
prevalence of HIV amongst patients with active TB has varied between 0.4 percent and
28.8 percent in different cohorts [16]. In the United States, HIV and TB coinfection
rates have been highest in four areas of the country, with Florida, New York City, Texas,
and California accounting for 53 percent of all reported HIV and TB coinfection in the
country [17].
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Prevalence of HIV/Tuberculosis Coinfection among
IDU Populations

Low socioeconomic status, homelessness, poor nutrition, overcrowding, poor environ-
mental conditions, and problems of access to primary health care are associated with
both drug use and TB. Hence, drug use was a major risk factor for TB even before the
emergence of the HIV epidemic [18;19]. Furthermore, injecting drug use has been
shown to be an independent risk factor for the progression of latent TB to active disease,
although the mechanism has not yet been defined [20;21].

The association between HIV/TB co-infection and injecting drug use was recog-
nized early in the AIDS epidemic. In a review at a New York City hospital between 1978
and 1985, active TB occurred in 15.1 percent of AIDS patients with a history of IDU and
4.4 percent of all other patients with AIDS. The yearly rate of TB more than doubled
during the study period, which was entirely attributable to cases among IDU patients
with AIDS [22]. In Catalonia, Spain, the annual active TB crude incidence rate increased
by 50 percent between 1987 and 1993, with at least 6o percent of the increase directly
related to AIDS. Multivariate analysis from those AIDS cases showed the strongest
predictors of TB among AIDS cases were history of imprisonment (odds ratio, 2.16;
P < 0.001) and injecting drug use (odds ratio, 1.65; P < 0.001) [23]. More recently in a
series from St. Petersburg, Russia, 94 percent of HIV-infected culture positive TB cases
were individuals with a history of injecting drug use [11]. The role of a positive HIV
status and injecting drug use in the spread of TB was examined in a case-control study
of smear-positive pulmonary TB patients in Spain. In this study, HIV-seropositive index
cases were observed to cause more TB microepidemics than HIV-seronegative cases. All

index cases in these microepidemics were HIV-seropositive IDUs [24].

Effect of TB on HIV Disease Progression

Several studies have demonstrated an increased risk for progression of HIV disease and
poorer outcomes in patients coinfected with TB [25]. Production of pro-inflammatory
cytokines by TB lesions has been associated with increased HIV viraemia in vitro, and
is hypothesized to accelerate immunosuppression in HIV [26;27]. Other reasons that
coinfection with TB worsens the prognosis of HIV include delays in diagnosis as a result

of atypical presentation, and poorer absorption of treatment [27]).
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Impact of HIV on TB

HIV-positive IDUs are at much higher risk for progression from latent infection to active
TB compared to HIV-negative IDUs and the general population [3;28]. In a cohort of drug
users in Amsterdam, Keizer and colleagues demonstrated that the incidence of latent
TB in HIV-negative IDUs is six times higher than in the overall Amsterdam population,
while HIV infection increases the risk for active TB in these IDUs by thirteenfold [29)].
Incidence rates of active TB are especially high in HIV-infected IDUs with a positive
tuberculin skin test result, with rates ranging from 4.6-18.8 /1000 person-years [2;30].
It has recently been shown that the risk for conversion from latent to active TB appears

to be in the early (years 4—06) and later stages (after year 9) of HIV infection [2;30].

HIV/TB Coinfection in Prisons

Factors that fuel HIV and TB coinfection amongst IDUs are further amplified in correc-
tional settings. Overcrowding, poor physical conditions including poor ventilation, and
lack of adequate treatment result in significant rates of TB in prisons around the world.
In many of these institutions, TB is a major cause of death amongst prison inmates (31).
High prevalence of HIV and TB coinfection in correctional settings has been reported in
many countries, including 35 percent in southern Thailand, 26 percent in Tanzania, 20
percent in Spain, 12 percent in Russia, and 11.7 percent in Malaysia [32—30].

In many countries, a significant proportion of incarcerations are for drug-related
offences and incarceration is also a common experience for many IDUs [37]. Correc-
tional settings present a particular challenge for control of TB transmission. Several
outbreaks of TB amongst inmates with HIV infection in correctional settings have been
described [38—40]. In a longitudinal study of transmission of TB in a large prison popu-
lation, 26 percent of isolates showed a unique fingerprint, with evidence of recent infec-
tion occurring in approximately 62 percent of these patients. Eighty-four percent of
patients tested were HIV-positive [41]. In addition to transmission within the prison set-
ting, transmission from prison inmates into the general population has been described.
A restriction fragment length polymorphism analysis on culture-positive cases of TB
in Madrid showed the dissemination of common strains of Mycobacterium tuberculosis
between prison inmates and the urban population of Madrid. Risk factors associated
with the dissemination of common strains of TB amongst prison inmates and the urban
population of Madrid included HIV infection, intravenous drug use, and current or

previous imprisonment [42].
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Prison populations have higher rates of multidrug resistant (MDR) TB in com-
parison to the general population [43—45]. In the early 1990s, three epidemiologically
linked MDR-TB outbreaks involving New York State prisons were described [46;47]. The
potential for transmission of MDR strains of TB within the prison setting, and from

prisons into the community, is of real concern.

Clinical Presentation

Active TB in HIV-infected patients most commonly presents with pulmonary involve-
ment [48-51]. In patients with relatively preserved CD4 counts, presentation is similar
to HIV-uninfected adults with upper lobe involvement, cavitation, and positive sputum
smear [52—55]. In contrast, patients with more profound immunosuppression (CD4 <
200 cells/mm3) usually present with a primary TB pattern; tuberculous pneumonia,
often with lower lobe involvement, mediastinal or hilar lymphadenopathy, and miliary
involvement are common, while cavitation is seen uncommonly [52—54;56-58]. Spu-
tum smear is more often negative in immunosuppressed patients [59—61], potentially
delaying diagnosis. However, sputum smears may be positive in the presence of a nor-
mal chest radiograph in approximately 5 percent of patients with pulmonary TB and
HIV [54].

Extrapulmonary TB is more common in HIV-infected than noninfected patients
[62;63], becoming increasingly common with progressive immunodeficiency [64].
While all forms of extrapulmonary TB have been described in HIV and TB
coinfected patients, the commonest presentation is lymphadenopathy [65;66]. Other
common presentations include pleural effusion, disseminated TB, and TB meningitis
[1;67]. Abdominal TB often presents with organ involvement and lymphadenopathy in
the setting of disseminated TB [68]. In some cases, the only symptom of TB may be
unexplained persistent fever [69)].

When assessing for TB in an HIV-positive patient, it is important to consider dif-
ferential diagnoses, including opportunistic infections which may resemble TB in HIV-
infected persons (1). Prneumocystis jirovecii (formerly Pneumocystis carinii) is an important
differential diagnosis especially in smear negative patients. In addition, profoundly
immunosuppressed patients may present with more than one infection. Dual infection
with M. tuberculosis and Pneumocystis jirovecii or with M. tuberculosis and streptococcal

pneumonia have been reported [70—72].
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Diagnosis of Active Tuberculosis

Due to the difficulty of distinguishing TB from other diagnoses on clinical grounds
with high reliability, it is important to seek confirmation of the diagnosis, where pos-
sible, in all suspected patients. Confirmation of the diagnosis decreases the frequency
of prolonged anti-TB treatment in uninfected patients. Sputum microscopy remains the
quickest method of helping establish a diagnosis of pulmonary TB. Recent guidelines
by the International Standards for Tuberculosis Care propose that all patients suspected
of having pulmonary TB should have at least two, and preferably three, sputum speci-
mens obtained for microscopic examination. When possible, at least one early morning
specimen should be obtained [73]. Mycobacterial cultures remain the gold standard for
both diagnosis of TB and drug sensitivity testing. However, for many countries in the
world, cost and access to adequate laboratories limit the use of such testing. In addition,
several weeks are required for a culture result, limiting usefulness in initial treatment
decisions. Consequently, in resource limited settings, current WHO guidelines recom-
mend diagnostic algorithms that do not include mycobacterial cultures [1].

HIV-infected patients with smear negative TB have higher fatality rates than those
with smear positive TB [9], with resulting delays in treatment likely to be one major
reason for this [63]. Clinical algorithms to improve the diagnosis of smear negative
pulmonary TB in HIV-infected patients are being revised, but require further research
to demonstrate improvements in diagnosis and outcomes [74].

Currently, the role of direct amplification tests for the diagnosis of TB in HIV-
infected patients is not clear [75]. The cost and required laboratory expertise ensure that
they are not currently useful in resource-limited settings. They have been recommended
for distinguishing M. tuberculosis from nontuberculous mycobacteria in smear positive
respiratory samples [76]. Small studies have advocated a role for these tests in helping
establish an early diagnosis in HIV patients with smear negative TB [75;77], however
sensitivity and specificity are low, requiring that cultures still be performed [78].

Sputum induction with hypertonic saline is useful in suspected pulmonary TB
patients who are unable to produce sputum [1], with a reported diagnostic yield similar to
that of bronchoscopy [79]. The diagnostic yield from induced sputum can be improved
by repeated specimens [80]. Sputum induction culture has a high yield in the diagno-
sis of tuberculous pleural effusion, even in the setting of normal lung parenchyma on
chest X-ray [81]. However, sputum induction results in an increase in droplet spread
and should be performed with appropriate precautions by trained personnel to mini-
mize the risk of spread to other patients and to health care workers [1]. While recovery
of M. tuberculosis from blood cultures is uncommon in HIV-seronegative patients, it is
common in extrapulmonary TB in HIV-infected patients [82]. The prevalence of posi-

tive blood cultures increases with a decline in CD4 count. One study reported that 29
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percent of 75 HIV-infected patients presenting with TB were mycobacteremic, including
49 percent of those with a CD4 count less than 100 cells/pL [64]. When less invasive
tests have not provided a diagnosis and the patient’s clinical condition argues against
waiting for culture results, then invasive testing should be considered, including bron-
choscopy, bone marrow biopsy or lymph node biopsy [76].

The tuberculin skin test (TST) has little value in the diagnosis of active TB in HIV-
infected patients [83]. A positive TST does not distinguish active from latent infection,
and previous exposure to environmental mycobacteria or BCG vaccination may also
result in false positive results [84]. The TST is often falsely negative in the presence of
HIV infection especially in those with advanced immunosuppression, and may also be

falsely negative due to severe malnutrition or miliary TB [&5].

Treatment

The standard six month short course treatment regimen has shown similar results
for susceptible M. tuberculosis in HIV-infected compared to HIV-uninfected patients [86—
89]. Improvement in clinical condition occurs at a similar rate between HIV-infected
and uninfected patients treated for TB, except that weight gain may be slower in HIV-
infected patients [1;90]. Time to sterilization of sputum and radiological improvements
are also similar [1;91;92]. The standard six month regimen results in similar rates of
treatment failure for HIV-infected persons as for HIV-uninfected persons [86-89].
TB recurrences are more likely in patients with CD4 below 100 cells/mm3 especially
in areas of high endemicity [93], and mortality rates with recurrence are high [89;93].
Two trials have reported lower rates of relapse with nine to twelve months of treatment
compared with six month regimens in HIV-infected patients [94;95]. Due to limitations
in the studies, it is unclear whether this reflects a true superiority of longer duration
treatment or a reduction in exogenous reinfection rates [96].

Current recommendations for TB treatment in HIV-infected persons are for six
months treatment with a rifampicin based regimen consisting of two months for the
initial phase and four months for the continuation phase (see Table 1). However, six
months is the minimum treatment duration; extending treatment to nine months
with a seven month continuation phase is recommended for those with a slow clinical
or microbiological response (e.g. cultures remain positive at two months) [1;76; 78].
Extrapulmonary TB should be treated for the same duration as pulmonary TB,
except for TB meningitis which should be treated for twelve months. The addition
of corticosteroids should be considered for patients with tuberculous pericarditis and

meningitis [76;78].
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An alternative treatment regimen consists of changing the continuation phase to
isoniazid and ethambutol for six months. If problems with adherence are anticipated,
then this regimen minimizes the risk of development of rifampicin resistance. However,
this regimen is associated with higher rates of failure and relapse, especially amongst
HIV-infected patients [73].

Treatment for susceptible M. tuberculosis can be administered as daily or inter-
mittent therapy. Twice weekly regimens have been associated with increased risk of
rifamycin resistance in patients with low CD4 counts, and consequently are not recom-
mended in current WHO guidelines [115;73]. The use of fixed dose regimens may be
particularly helpful in the treatment of IDUs as they reduce the number of tablets per
day and the risk of inadvertent monotherapy. Once weekly regimens (e.g. rifapentine-
isoniazid) should not be used in HIV-infected persons because of high rates of failure
with rifamycin resistant TB [97]. Where rifabutin is available, many physicians prefer
to substitute this in place of rifampicin.

At present the optimal treatment for drug resistant TB remains controversial.
When initiating or revising treatment, it should ideally consist of at least three previ-
ously unused drugs to which there is susceptibility [98]. A single drug should never be
added to a failing TB regimen [1]. Patients should be hospitalized or treated with directly
observed therapy; intermittent therapy should be avoided [98]. Suggested regimens are
listed in Table 1.

Simultaneous treatment of TB and HIV is fraught with difficulties. The increased
number of medications results in an increased risk of drug interactions, toxicities, and
poor adherence to treatment. These factors can potentially result in microbiological
and/or virological treatment failure. However, delays in instituting highly active anti-
retroviral therapy (HAART) in immunosuppressed HIV patients are associated with an

increased risk of opportunistic infection and mortality [76;99].

Overlapping Toxicity Profiles for Tuberculosis
and HIV Treatment

High rates of side effects have been reported in HIV and TB-coinfected persons com-
mencing TB treatment, with rates of intolerance of TB treatment requiring change
reported between 6 and 18 percent prior to the HAART era [100;101]. In patients receiv-
ing combined TB treatment and ARVs, adverse events as high as 54 percent have been
reported [99]. The most common adverse events are peripheral neuropathy, rash, and
gastrointestinal upset. The majority of adverse events occur within the first two months,

and commonly necessitate interruption of TB or HIV therapy [99]. Patients with lower

118 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



CD4 counts may be at higher risk of intolerance to rifampicin [102]. Rates of peripheral
neuropathy and parasthesia are high, suggesting that all HIV-infected patients should
receive pyridoxine when being treated for TB [76]. The large number of medications
necessary for concurrent treatment of both TB and HIV greatly increases chances of
toxicity. Common side effects encountered are listed in Table 2.

Hepatotoxicity during TB treatment is increased in HIV-infected patients. Minor
increases in liver aminotransferases are common during TB treatment, however signifi-
cant hepatotoxicity should be considered as a serum AST or ALT more than three times
the upper limit of normal, together with symptoms, or AST or ALT more than five times
the upper limit of normal [78]. Risk factors for hepatotoxicity include increasing age,
heavy alcohol use, female sex, and hepatitis B and hepatitis C infection [78;103-105].
Rates of hepatotoxicity in patients coinfected with HIV and hepatitis C treated with anti-
TB medications were increased fourteenfold in one study [106], which is of particular
concern when treating IDUs. If hepatotoxicity occurs then all potentially hepatotoxic
drugs should be ceased including isoniazid, rifampicin, and pyrazinamide, as well as
medications such as ARVs and cotrimoxazole. First line agents can usually be reintro-
duced gradually with increasing dosage over a period of two weeks once serum AST or
ALT decreases to less than two times the upper limit of normal [78]. Recovery of liver
function may be slow, and depending on the patient’s clinical condition, a temporary TB
regimen that is unlikely to cause further hepatotoxicity may need to be introduced until
first line agents recommence.

Lower serum concentrations of anti-TB agents, most notably rifampicin and eth-
ambutol, have been reported in HIV-infected patients [107;108]. Lower absorption due
to HIV enteropathy or opportunistic infection involving the digestive tract may result
in subtherapeutic serum drug levels and has been associated with treatment failure
[109;110]. Some authors have suggested that therapeutic drug monitoring of anti-TB
agents may be helpful [111;112], however there is limited access to these facilities and

currently a lack of evidence of improved outcome in this setting.

Drug-Drug Interaction Between Tuberculosis
Treatment and Antiretrovirals

Rifampicin is a strong inducer of the cytochrome P450-3A4 (CYP-3A4) drug metabolizing
system. Induction of CYP-3A4 hastens drug metabolism, which can result in sub-thera-
peutic levels of coadministered protease inhibitors and non-nucleoside reverse transcrip-
tase inhibitors (NNRTIs) [113;114]. Pharmacokinetic interactions between rifampicin and
some NRTIs also occur through mechanisms other than induction of CYP-3A4, most
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notably a reduction in serum levels of zidovudine. However, these have not been shown
to have clinical relevance and dose adjustment is not recommended [r12;115].

Rifamycins can all induce CYP-3A4, although with differing potency: rifampicin
is the most potent, followed by rifapentine, and then rifabutin as the least potent (116).
Consequently, rifabutin provides greater options for combined treatment with HAART
as it can be safely used with most protease inhibitors and NNRTIs [115].

Rifamycins may interact with a wide range of other medications commonly used in
HIV-infected persons. Rifampicin may result in lower serum concentrations of dapsone,
glucocorticoids, and fluconazole [112]. Ideally, use of itraconazole and rifampicin should
be avoided, but if concomitant treatment is required then the itraconazole dose needs to
be increased with close clinical monitoring [112]. Combining rifabutin and clarithramy-
cin has an increased incidence of uveitis [117;118].

Rifampicin enhances methadone metabolism resulting in a 33 to 68 percent
decrease in plasma methadone concentrations such that an increase in methadone dose
is required [119]. Rifabutin has not been shown to significantly alter methadone levels
[120]. Buprenorphine is also mainly metabolized by CYP-3A4, and thus rifampicin may
result in lowered levels of buprenorphine [121]. Naltrexone is not known to have signifi-
cant interactions with first line TB medications. To the best of our knowledge, there are
no studies evaluating interactions between anti-TB medications and illegal drugs.

Other first line TB agents may also have interactions with ARVs, although this is
thought to be less of a problem than rifampicin. Isoniazid has recently been shown in
vitro to be an inhibitor of cytochrome P450 [122], which could potentially cause inter-
actions with ARVs. Whether this has any clinical significance is not yet known, and
current guidelines do not recommend any dose adjustments of isoniazid or ARVs when

concurrently administered [76;78].

Choice of HAART Regimen

The extensive interactions between rifampicin and ARVs greatly limit the available
options for coadministration (Table 3). In addition, the optimal choice of HAART regi-
men requires consideration of medication availability and cost, national tuberculosis and
HIV treatment plans, and patient factors. For example, although rifabutin is discussed
as an option for TB treatment in place of rifampicin, the reality in most resource-limited
settings is that this medication is not available or it is too expensive.

Most experience in treating HIV and TB coinfection has been with rifampicin and
efavirenz coadministration, although controversy still remains about the optimal dosing
of efavirenz [78]. It has been suggested that the dose of efavirenz should be increased to

800 mg daily in those weighing greater than 60 kg in order to reduce the risk of sub-
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therapeutic levels of efavirenz and subsequent resistance development [123]. However
this may result in an increased risk of efavirenz toxicity, most notably neuropsychiatric
side effects [124]. An open label randomized study in Thailand showed similar virologi-
cal and immunological outcomes at 48 weeks comparing 600 mg with 8oo mg dosing
of efavirenz, suggesting that dose adjustment of efavirenz is not required [125].

Treatment choice becomes more difficult in situations where efavirenz is not
appropriate, such as with efavirenz-associated intolerance, NNRTTI resistance, or with
women who are pregnant or without access to effective birth control. Currently, evi-
dence of the safety and effectiveness of combined rifampicin and nevirapine is limited
[126-128]. Interactions with reduced nevirapine levels have been observed and there is
an increased risk of hepatotoxicity. However, similar response rates without dose adjust-
ment of nevirapine have been reported. On present evidence, this combination should
be a second line option and the patient should be closely monitored [76;129]. There is
limited experience with the two recommended ritonavir boosted protease inhibitor regi-
mens, and there is significant concern about increased hepatotoxicity [130].

Rifabutin substituted for rifampicin has been successfully used for TB treatment
[131]. Rifabutin has less significant interactions with many ARVs making it an attractive
option for HIV and TB-coinfected patients (Table 4). However, despite frequent use of
rifabutin-based regimens, there are no large scale trials providing evidence of their effi-
cacy in HIV-infected patients. In resource limited settings, rifabutin-based regimens are
not feasible due to high cost and lack of availability. Similar to problems with intermit-
tent rifampicin regimens, twice weekly rifabutin has been associated with a 5 percent
rate of failure or relapse with rifamycin resistant M. tuberculosis in patients with CD4
counts less than 100 cells/mm3 [132].

Avoidance of rifamycins in TB treatment is theoretically an attractive option for
reducing potential interactions between anti-TB medications and HAART. However,
nonrifamycin-based regimens require increased duration and are inferior to rifampicin-
based regimens for treatment of TB in HIV-infected patients [9;133]. Treatment regi-
mens that use a rifampicin-based initial phase followed by an isoniazid and ethambutol
continuation phase have higher failure rates than standard short course treatment [134].
It has been suggested that the antibacterial effect of rifampicin may be beneficial in
addition to its anti-TB effects in patients with advanced HIV, providing treatment or
prevention of bacterial coinfections [1]. Nonrifamycin-based regimens should generally
be limited to the setting of rifamycin-resistant M. tuberculosis, or patients with serious
toxicity to rifamycins where reintroduction has failed [78].

Patients requiring combined TB and HIV treatment can also be treated with triple
NRTI/nucleotide RTI regimens, thereby decreasing many of the problems associated
with interactions [76;135]. Single tablet formulation of NRTIs (zidovudine, lamivudine,

and abacavir) is attractive for treating IDUs, as the lower pill burden may aid adher-
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ence. However, evidence suggests that triple NRTIs are less effective HAART regimens
[136-138] and should be used only when other options are not appropriate and when

close monitoring is possible.

When to Commence HAART

The decision about when to commence HAART is a balance between the need to simplify
treatment versus the risk of disease progression. Delaying commencement of HAART
simplifies management with fewer side effects and drug interactions, and less risk of
paradoxical reactions. Early initiation of HAART during TB treatment is associated with
a high incidence of side effects [99]. In addition, the introduction of a large number of
medications at once is a significant adherence challenge, which is often an important
concern when treating IDUs. However, treatment with TB therapy alone does not lead
to significant increases in CD4 counts or reduction in HIV viral loads [139;140]. Mor-
tality due to progression of HIV and occurrence of opportunistic infections during TB
treatment is high in those with advanced immunosuppression, especially during the two
month initial phase of anti-TB treatment [27;141].

Currently, the optimal timing of commencing HAART in patients coinfected with
HIV and TB remains unknown. A pragmatic approach is outlined in Table 5. In patients
with CD4 counts less than 200 cells/mm3, HAART should be commenced early, how-
ever delaying commencement until two to eight weeks after starting TB treatment helps
with identifying causes of toxicity. Regular clinical and laboratory monitoring should
be conducted in patients where HAART is being delayed. Despite this guide, the exact
timing should be individualized, taking into account not only initial response to TB
treatment and occurrence of side effects, but also other factors that may be extremely
important in improving adherence amongst IDUs, including drug substitution treat-

ment, case management, and attention to social issues [7;142].

Patient Provider Partnership

Adherence to treatment is the most important factor in determining treatment out-
comes. Poor adherence to TB medication may result in prolonged infectiousness, drug
resistance, relapse of TB, and increased mortality, and therefore has consequences both
for the individual and the community [1]. An estimated 20—50 percent of patients will

not complete TB treatment within a 24-month period [143]. While active drug and alco-
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hol use are predictors of poor adherence, a past history of substance abuse or current
stable enrolment in a drug treatment service are not [7;144-146]. Traditional health care
models have often been inappropriate for IDUs needs and quick to label IDUs as “non-
compliant.” A patient centered approach requires consideration of patient’s needs as
well as patient, social, and service provider factors that may aid adherence to drug treat-
ment. Treatment often needs to be tailored to individual patient requirements rather
than applying a generic “one system fits all” approach.

Current WHO guidelines recommend that treatment support measures, which
may include directly observed therapy (DOT), should be individualized to suit the patient
[73]. DOT, as part of a comprehensive treatment program, is associated with improve-
ments in treatment completion rates and outcomes, a decrease in incidence of TB in the
community and reductions in drug-resistant TB [147-150]. However, debate still remains
regarding whether DOT is more effective than self administered treatment [151]. Several
studies in low income settings have not shown a benefit of DOT over self-administered
treatment [152—-154]. Reported benefits of DOT programs may relate to additional pro-
gram factors other than just simply observing treatment. Other strategies commonly
used in DOT programs include tracing of defaulters, staff motivation, and patient cen-
tered approaches including education and incentives [151;155]. DOT, either facility based
or community based, may help in early identification and appropriate intervention for
adverse events.

Several approaches have been reported to improve adherence in IDUs including
flexible clinic hours, accessible medical staff, and cash or food incentives [7;145;156;157].
A multidisciplinary approach for IDUs must consider social service support, housing
assistance, treatment for substance misuse, and coordination of TB services with other
service providers [142]. Substance abuse treatment programs and needle exchange pro-
grams administering DOT have reported good rates of adherence to TB treatment and
to HAART [145;158;159].

Paradoxical Reactions and Immune Reconstitution
Disease

Patients who receive effective treatment for TB and initially respond well, may suffer
from “paradoxical reactions” consisting of clinical or radiological deterioration of pre-
existing tuberculous lesions or the development of new lesions [160]. Paradoxical reac-
tions have been reported in 2—23 percent of HIV-seronegative patients commencing TB

treatment [161;162]. Paradoxical reactions are more common in patients commenced
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on HAART [160]. Lower rates have been reported when there is a delay between com-
mencing TB medications and HIV medications [99]. It seems likely that paradoxical
reactions in coinfected patients are, at least in part, a form of HAART related immune
reconstitution disease (IRD) [163].

Paradoxical reactions often present with swinging fevers, rapidly enlarging lymph-
adenopathy, worsening pulmonary infiltrates, and an increase in pre-existing TB lesions
[163-165]. A diagnosis of paradoxical reactions should only be made after consideration
and investigation of other potential causes including other opportunistic infections, drug
reactions, poor adherence, poor absorption of TB medications, and drug resistant TB.
Diagnosis may be difficult as there is no diagnostic test. Supporting evidence for the
diagnosis of paradoxical reactions may include a substantial increase in TST result [160],
and a rapid rise in CD4 count [163;1606].

Paradoxical reaction is uncommonly the first presentation of TB [163]. The major-
ity of cases occur in patients commencing HAART within three months of commencing
TB treatment [166], with one review reporting onset at a median of eight weeks after
commencing a TB regimen and four weeks after commencing HAART [163]. Patients
who develop paradoxical reactions are more likely to have a CD4 count less than 100
cells/mm3 prior to commencement of HAART, HIV viral load > 105 copies per ml, pre-
sentation with disseminated TB and a rapid response to HAART [162;163;165;1606]. Ina
recent study, 7o TB smear positive HIV-infected patients in Tanzania were randomized
to receive Trizivir (zidovudine, lamivudine, abacavir single formulation) either within
14 days of commencing TB treatment or delayed for two months [129]. Treatment was
well tolerated, and there were no cases of TB-associated IRD observed in either group.
CD4 count increased by a median of 113 cells/mm3, lower than would be expected with
efavirenz-based HAART, raising the possibility that occurrence of paradoxical reactions
relates to the rate of rise of the CD4 count [129)].

Paradoxical reactions are generally self limited [160]. If not severe, symptomatic
treatment is usually sufficient without changing HIV or TB therapy [76]. Evidence for
the best management of severe reactions is lacking, but current guidelines recommend
glucocorticoid treatment [78]. HAART may need to be temporarily discontinued but this
should be done with caution as it can lead to rapid declines in CD4 count [78;163]. Itis
important to consider potential interactions between rifampicin and prednisolone, with
treatment often requiring commencing prednisolone or methylprednisolone at 1-2 mg/
kg and gradually reducing after one or two weeks [76, 163]. The exact dose and duration
should be tailored to the individual case.
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Prevention of Tuberculosis

Isoniazid preventive therapy (IPT) in HIV-infected patients has been shown to have a
protective effect, although the effects were greater amongst those with a positive TST
result compared with those with a negative TST result [84]. Reviews of randomised
controlled trials suggest that IPT results in a risk reduction of over 40 percent in the
rate of active TB in HIV-infected patients. However, the protective effect is short lived,
only lasting two to four years, and whether IPT reduces mortality is not certain [167].
Currently isoniazid treatment is recommended for six to nine months, with the sugges-
tion that nine months is more effective than six months [1;76;156]. The small benefit
of longer duration IPT needs to be weighed against risks of adherence to an extra three
months of medication when treating IDUs. Short courses of chemoprophylaxis with
rifampicin and pyrazinamide for two months are equally effective, but have been associ-
ated with increased rates of fatal hepatic reactions and are currently not recommended
[115]. Chemoprophylaxis with greater than six months of isoniazid has been shown to
significantly reduce rates of active TB in HIV-infected IDUs with positive TSTs attending
methadone treatment programs. However, rates of contraindications to chemoprophy-
laxis, refusal of treatment, and non-adherence were high in this study [168]. Isoniazid
treatment of latent TB in IDUs infected with hepatitis C has not been associated with
an increase in hepatotoxicity [169;170], although it seems prudent to monitor liver func-
tion tests monthly.

All HIV-infected patients, and especially IDUs who are at high risk of TB,
should have a TST for assessment of latent TB infection [3;76]. Use of monetary
incentives in the setting of a needle syringe exchange program has been shown to
be highly effective in increasing adherence to screening for latent TB among IDUs
[156;157]. It is important to exclude active TB prior to instituting chemoprophylaxis.
Patients should have a clinical assessment, chest X-ray and, when indicated, sputum
smear and culture to exclude active TB [1]. IPT should be offered to HIV-infected per-
sons with induration greater than or equal to 5 mm or recent close contact with a con-
firmed case of active TB [76]. Secondary chemoprophylaxis post-treatment in areas of
high endemicity can reduce the risk of TB recurrence (ry1) but has not been shown to
improve survival rates.

Recently, peripheral blood T-cell based interferon assays have been developed and
have shown promising results when compared with TST in diagnosing latent TB infec-
tion. However, there is currently not enough evidence of performance in patients with
HIV infection to advocate for their use [172].

HIV-infected persons and staff are at risk of TB infection in health care settings,
most notably in infectious disease and TB wards. Sunlight kills M. tuberculosis, and good

ventilation decreases the risk of transmission. Methods for reducing transmission in
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health care settings include the use of face masks, patient education about pulmonary
hygiene, early diagnosis, and having appropriate availability of services or referral net-
works [1;173].

Causes of Morbidity and Mortality
in Coinfected Individuals

HIV and TB-coinfected patients have higher case fatality rates than HIV-uninfected
patients with TB; case fatality rates greater than 10 percent have commonly been
reported where there is a lack of access to HAART in resource-limited settings [174]. In
one series reported from Puerto Rico, where three-quarters of the patients were IDUs,
55 percent died within the first year after diagnosis [175]. Case fatality rates are higher in
sputum negative and extrapulmonary TB compared with pulmonary TB [9;174]. While
it is often difficult to ascertain the cause of death, it appears that early mortality is more
frequently related to TB, while deaths during the continuation phase of TB treatment
are more commonly due to AIDS related conditions [176].

The commencement of HAART in HIV and TB-coinfected patients has been asso-
ciated with significant reductions in occurrence of subsequent AIDS defining illness
and approximately a 50 percent reduction in mortality at four years [141]. Virological
responses to HAART have been reported as similar, however CD4 cell count increases
after commencing HAART are smaller among patients who developed active TB than
among those who remained free of TB [177].

HAART has been associated with a reduction in rates of active TB by an estimated
70-9o0 percent amongst HIV-infected patients [177-183]. However, active TB still contin-
ues to occur among HIV-infected patients on HAART at rates greater than amongst the
general population [184]. In Europe and North America, HAART has been reported to
reduce active TB incidence by approximately fivefold, with the greatest reduction occur-
ring during the first six months of treatment [185]. A progressive decline in active TB
incidence with increasing duration of HAART was also seen in a cohort of patients in
South Africa [177]. It is unknown whether continued HAART beyond three years results
in a further reduction in TB incidence, although from current evidence it seems unlikely
that HAART alone will reduce the risk of active TB for HIV-infected persons back to
that of the general population [186;187]. After commencement of HAART, the strongest
predictor of development of active TB within the first six months of treatment is the
baseline level of immunodeficiency as measured by the CD4 count [177;185]. After six
months of treatment, risk factors for development of active TB while on HAART include

the baseline CD4 count, and response to HAART as assessed at six months (CD4 count,
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HIV RNA > 400 copies per ml and degree of increase in CD4 count compared with
baseline CD4 count) [177;185;186].

Conclusion

HIV and TB coinfection is a significant global problem that presents many challenges,
which are even greater in IDUs. The increased risk for IDUs to acquire HIV and TB
infection has fuelled both epidemics in many regions, emphasizing the need to improve
treatment for IDUs on both an individual and public health basis. While effective treat-
ment is available to cure TB and to reduce HIV-associated morbidity and mortality, there
remain many dilemmas in the treatment of coinfected patients who frequently have
poorer outcomes. The optimal HAART regimens, dosing, and timing of commence-
ment in combination with anti-TB medications require further study. Standard clinical
guidelines often neglect the problems faced by the medical team treating active IDUs and
there is a need for further research into the most effective methods of implementing and
monitoring treatment of HIV-associated TB. Above all, patient centered management is

essential in successful TB and HIV management for IDUs.

Table 1. Recommended Tuberculosis treatment for persons not previously treated

Preferred INH, RIF, PZA, EMB daily, 2 months' INH, RIF daily, 4 months
INH, RIF, PZA, EMB 3x/wk, 2 months' INH, RIF 3x/wk, 4 months
Optional INH, RIF, PZA, EMB daily, 2 months INH, EMB daily, 6 months?

1. Streptomycin may be substituted for ethambutol.
2. Associated with higher rate of failure and relapse and should ideally be avoided in HIV-infected patients.
* Modified from standards cited in note 73.
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Table 2. Suggested regimens for common TB drug resistance patterns*

Drug resistance pattern Suggested regimen Duration of treatment

INH (+/-SM) RIF, PZA, EMB 6 months

INH, EMB, FQN, supplemented 12—-18 months
with PZA for the first 2 months
RIF (an 1A may be included for the
first 2—-3 months for patients
with extensive disease)

FQN, PZA, EMB, 18—24 months

INH + RIF (+/-SM
(+/ ) IA +/- another agent

EMB = ethambutol; FQN = fluoroquinolone; IA = injectable agent (e.g. aminoglycoside or capeomycin);
INH = isoniazid; PZA = pyrazinamide; RIF = rifampin; SM = streptomycin.
* Modified from publication cited in note 76.

Table 3. Recommendations for coadministering rifampicin with protease inhibitors and
NNRTIs

Adverse effect Anti-TB medication Antiretroviral medication

Gastrointestinal intolerance Isoniazid, rifampicin, Zidovudine, didanosine,
pyrazinamide protease inhibitors

Hepatitis Isoniazid, rifampicin, Nevirapine, efavirenz,
pyrazinamide protease inhibitors

Hypersensitivity reactions Isoniazid, rifampicin Abacavir

Peripheral neuropathy Isoniazid Didanosine, stavudine

Rash Nevirapine, efavirenz,

Isoniazid, rifampicin . .
amprenavir, abacavir

Neuropsychiatric difficulties Isoniazid Efavirenz

Bone marrow suppression Rifampicin, rifabutin Zidovudine
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Table 4. Common overlapping side effects between anti-TB medications and

antiretrovirals*

Rifamycin Antiretroviral  Antiretroviral dose Comments
change
Rifampicin 600  Efavirenz 600 mg/day Efavirenz AUC | by 22%
mg/day (some recommend
increasing dose to
8oo mg if > 60 kg )
Nevirapine 200 mg twice daily Nevirapine AUC } 37-58%
(No safety data on Only use if no other options
increased dose of exist and close virological
300 mg twice daily) monitoring is possible.
Concern regarding increased
hepatotoxicity
Ritonavir No dose change Ritonavir AUC | by 35%
Coadministration may — loss of
virological response
Saquinavir/  Saquinavir 400 mg + Limited clinical experience
ritonavir ritonavir 400 mg Significant hepatotoxicity in
twice daily 11 of 17 pts in phase 1 trial in
healthy individuals with SQV
1000 mg + ritonavir 1000 mg
twice daily
Lopinavir/ Lopinavir/ritonavir Lopinavir AUC } by 75%
ritonavir (Kaletra) Limited clinical experience
(Kaletra) 3 capsules +

300 mg ritonavir
twice daily

Due to significant interactions, rifampicin should not be used in combination with the
following protease inhibitors: amprenavir, atazanavir, indinavir, nelfinavir or with ritonavir

boosted protease inhibitors except as mentioned above.

Rifampicin and delavirdine should not be used together.

* Modified from guidelines cited in note 115.
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Table 5. Recommendations for coadministering rifabutin with protease inhibitors and
NNRTIs*

Rifamycin Antiretroviral Antiretroviral dose change

Rifabutin Efavirenz No dose adjustment

450 mg/day or
600 mg 3x/week

Rifabutin Nevirapine No dose adjustment
300 mg/day
Rifabutin Amprenavir or ritonavir No dose adjustment

300 mg 3x/week

Indinavir t to 1000 mg three times daily
Rifabutin Nelfinavir 750mg three times daily or
150 mg/day 1250 mg two times daily
Atazanavir 400 mg daily
Rifabutin Ritonavir boosted saquinavir, No dose adjustment
150 mg 3x/week indinavir, ampenavir,

atazanavir, lopinavir

Rifabutin and delavirdine should not be used together.

Rifabutin and saquinavir should not be used together.

* Modified from guidelines cited in note 115.
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Table 6. Suggested timing of HAART in HIV-infected persons receiving tuberculosis
treatment. This table can be found on the WHO website (HIV department) as part of the

WHO ART guidelines.

CDy4 Cell Count

HAART recommendations

Timing of HAART after start
of TB treatment

CD4 < 200 mm3

CD4 between 200-350/mm3

CD4 > 350 mm3

CD4 not available

Recommend HAART

Recommend HAART

Defer HAART

Recommend HAART

Between 2—8 weeks

After 8 weeks

Re-evaluate patient at 2 months
and end of TB treatment

After 8 weeks
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3. Drugs, Alcohol, and
Antiretroviral Medicines






Increasing numbers and newer classes of antiretrovirals have
heightened awareness about the significance of drug interactions in the
HIV population. However, recreational drugs are often not considered

by clinicians and patients when reviewing a particular medication
regimen. Given the rising incidence of HIV infection among substance
users and the increasing use of complex antiretroviral regimens,

the risk of adverse drug interactions cannot be overlooked or ignored.

Recreational Drugs and
Opiate Substitution Medications:
Interactions with Antiretrovirals

Tony Antoniou, Alice Lin-in Tseng”

Introduction

The advent of potent new therapies has seemingly turned the tide in the battle against
HIV. Specifically, combinations of antiretroviral drugs that include a member of the
protease inhibitor or non-nucleoside reverse transcriptase inhibitor family have signifi-
cantly delayed the progression of the disease and death [1—3]. However, the addition of
combination therapies to already complex medication regimens dramatically increases
the likelihood of drug interactions [4—7]. Protease inhibitors (PIs) and non-nucleoside

reverse transcriptase inhibitors (NNRTIs), in particular, have a propensity for causing

*Tony Antoniou is Clinical Pharmacy Specialist in the Department of Family and Community Medicine of St.
Michael’s Hospital, Toronto.

Alice Lin-in Tseng is an HIV Pharmacotherapy Specialist with the Immunodeficiency Clinic of Toronto General
Hospital, and Assistant Professor in the Faculty of Pharmacy of the University of Toronto.
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drug interactions as a result of their ability to either inhibit or induce the cytochrome
P450 (CYP450) enzyme system [8-13]. Newer drug classes under study including CCRjs
antagonists (e.g., maraviroc, vicriviroc) and integrase inhibitors (e.g. GS-9137) are also
substrates of the CYP3A4 system, and hence may also be subject to similar interaction
concerns [8-13] (comprehensive summary reference tables of interactions between anti-
retrovirals, recreational drugs, and opiate substitution medications can be found at the
end of this publication).

While numerous interactions of varying clinical significance have been well
described with these antiretrovirals [10-12], less is known about the potential for drug
interactions with recreational drugs. This is an issue of concern since a significant pro-
portion of HIV-infected individuals may be at risk of experiencing potentially harmful
interactions between antiretrovirals and legal or illegal psychoactive drugs.

Injection drug use remains a significant risk factor for the acquisition of HIV infec-
tion [14;15]. According to the Centers for Disease Control and Prevention, the proportion
of AIDS cases in the United States associated with injection drug use has increased from
12 percent in 1981 to 24 percent by the end of 2004 [16]. In Canada, 30 percent of new
HIV infections were attributable to injection drug use in 2002 [17]. The proportion of
HIV/AIDS cases attributable to injection drug use is even more pronounced in other
parts of the world, accounting for 65 percent of new HIV diagnoses in Eastern Europe
in 2004, and over 8o percent of all HIV cases in Russia through 2004 [18]. In China,
injection drug use was associated with 42 percent of all HIV cases through 2004 [19].
These data underscore the global extent to which injection drug use remains a significant
risk factor for HIV transmission.

Furthermore, the effects of injection and non-injection drug use can lead to behaviors
and practices that are driving forces behind HIV transmission. Drug induced feelings
of euphoria and disinhibition often compromise judgement and critical thinking. Drug
users may also be enticed or coerced into trading sex or engaging in unprotected sex work to
get access to drugs. Finally, drug use can interfere with an individual’s ability to adhere
to antiretroviral treatment, and reduce their chances of successfully pursuing therapy.

Many prescription, non-prescription, and recreational drugs undergo extensive
hepatic metabolism via cytochrome P450 isoenzymes and/or glucuronidation. Thus,
there is potential for significant interactions between these agents and antiretrovirals,
particularly PIs and NNRTIs. Concentrations of many recreational drugs may be sig-
nificantly increased or decreased in the presence of these antiretrovirals, and may be
associated with serious, adverse outcomes.

Several years ago, a report of a suspected fatal interaction between ritonavir and 3,4-
methylenedioxymethamphetamine (MDMA, also known as “ecstasy”) sparked demands
for increased awareness and research in this area [20]. Unfortunately, to date, few for-
mal interaction studies in this field have been conducted due to considerable social and
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legal barriers. In the absence of controlled, scientific pharmacokinetic interaction data
in humans, potential interactions may be postulated using in vitro and in vivo drug
metabolism data [21;19]. Since many recreational drugs are metabolized to some degree
by the cytochrome P450 system, it is reasonable to anticipate that concomitant use with
PIs and delavirdine could possibly result in drug accumulation and/or toxicity. Similarly,
treatment with enzyme inducers such as the NNRTI nevirapine or the PI tipranavir may
precipitate withdrawal reactions to recreational agents metabolized by the cytochrome
P450 system. Interactions between the NNRTI efavirenz and recreational drugs may be
more difficult to predict, given that efavirenz can both inhibit (3A4, 2C9/19) and induce
(3A4) selected isoenzymes of the cytochrome P450 system, although induction of 3A4
appears to predominate over inhibition of this particular isoenzyme [7;13].

Given the continued paucity of data regarding recreational drugs and antiretrovirols,
this review aims to summarize actual, observed, or hypothetical interactions between these
drugs based on existing human interaction studies, case reports, and in vitro or in vivo
pharmacokinetic data. General information regarding the steps involved in drug metab-
olism is reviewed elsewhere [21]. Suggestions on management or avoidance of potential
interactions are also provided. Finally, summary interaction tables can be found at the

end of this publication.

“Rave Drugs”-MDMA, Amphetamines, GHB,
Ketamine, LSD, and PCP

Commonly know as “ecstasy,” “XTC,” “Adam,” and “Essence,” 3, 4-methylenedioxy-
methamphetamine (MDMA) is a widely used substance at all-night dance parties
known as raves and is also increasingly being used recreationally by young profession-
als. Taken orally as a capsule or tablet at average doses of 75-100 mg [22], users cite
MDMA as enhancing feelings of empathy for others, anxiolysis, and strong feelings of
euphoria. MDMA is an amphetamine-like compound that is metabolized by the cyto-
chrome P450 system. Specifically, demethylenation to 3,4-dihydroxymethamphetamine
(HHMA) is thought to occur via the CYP2DG6 isoenzyme [23—25]. Although this iso-
enzyme accounts for 50-60 percent of MDMA metabolism in vitro, CYP2DG6 accounts
for only 30 percent of MDMA metabolism in vivo [26]. Other isoforms, including
CYP3A4, CYP2BG6, and CYP1A2 contribute to MDMA metabolism in vitro, and likely
contribute to the in vivo metabolism of MDMA, given the considerable demethylena-
tion of MDMA observed despite CYP2DG6 inhibition by paroxetine [26]. Concomitant
administration with CYP450 inhibitors could therefore lead to significant increases in
MDMA exposure with potentially dangerous and even fatal consequences, as illustrated

by the case report below.
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Within a few hours of taking 180 mg of MDMA, a 32-year-old male with AIDS expe-
rienced symptoms suggestive of a heightened serotonergic state, including tachypnea,
tachycardia, cyanosis, and profuse sweating. He then experienced an apparent tonic-
clonic seizure, increased tachypnea and tachycardia (carotid pulse was approximately
200 per minute), and subsequently died from a cardiorespiratory arrest. This patient
had previously taken similar amounts of MDMA on several occasions without adverse
effects, but this was the first time he had taken MDMA since adding ritonavir 6oo mg
twice daily to his antiretroviral regimen. At autopsy, the patient’s blood levels of MDMA
were approximately tenfold higher than expected, given the amount of MDMA ingested.
Since ritonavir is a well-known potent inhibitor of many hepatic isoenzymes including
CYP2D6, the clinicians concluded that the patient likely experienced a fatal serotonergic
reaction to MDMA as a result of an interaction with ritonavir [20]. The danger associated
with this interaction may be magnified due to the large variability in the actual amount
of MDMA between tablets and the presence of other chemicals (e.g. amphetamines,
ephedrine) in some MDMA tablets whose metabolism can also be inhibited by ritonavir
with life-threatening consequence [277]. Thus, the combination of MDMA and ritonavir
should be avoided if possible. Other isoforms of the cytochrome P450 system may also
be involved in the metabolism of MDMA, notably 1A2, 2BG6 and 3A4 [25]. All protease
inhibitors can inhibit CYP3A activity to varying degrees, and ritonavir, nelfinavir, and
efavirenz also demonstrate inhibitory activity against 2B6 [28]; therefore, individuals
using MDMA should be warned about the potential for an interaction with these agents,
and be advised to take appropriate precautions (e.g. use about one-quarter the usual
amount of MDMA, take breaks from dancing, ensure that the rave or party has a medi-
cal team on site, and maintain adequate hydration by avoiding alcohol and replenishing
fluids regularly).

” o«

Other amphetamines, particularly methamphetamine (“Crystal meth,” “speed”),
are used at raves. These drugs are also mainly metabolized by the 2D6 isoenzyme
of the cytochrome P450 system [29—31]. Thus, potentially dangerous interactions with
therapeutic doses of ritonavir may be observed. Although data describing the potential
for a pharmacokinetic interaction between methamphetamine and protease inhibitors
are lacking, a case of a potentially fatal interaction between methamphetamine and rito-
navir has been published [32]. In this account, a 49-year-old HIV-positive male receiving
ritonavir 400 mg twice per day, saquinavir 400 mg twice per day, and stavudine 40 mg
twice per day died following the use of injected methamphetamine. Toxicological analy-
sis indicated that blood levels of methamphetamine in this patient measured o.5 mg/l,
well within the fatal range of this agent [33]. However, the role of ritonavir mediated
inhibition of methamphetamine metabolism in this case is confounded somewhat by the
presence of concomitant recreational drug use, as cannabinoids and traces of benzodi-

azepines were also detected upon toxicologic analysis of the patient’s blood. Still, given
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the potential for fatal increases in the concentration of amphetamines with concomitant
ritonavir, the combination should be avoided if possible.

” o«

Gamma hydroxy-butyrate (GHB), also known as “liquid ecstasy,” “grievous bodily
harm” or “G,” is a naturally occurring metabolite of the neurotransmitter GABA that is
used at raves for its euphoric effects and among body-builders for its perceived growth
hormone releasing effects [34]. Colorless, odorless, and tasteless, GHB has also been
used in the context of date rape when slipped into beverages. Although illegal in the
United States, GHB is used as a general anesthetic in Europe and has been demonstrated
to improve abstinence rates in alcoholic subjects [35]. The pharmacokinetics of GHB
have not been well characterized. The major route of elimination is expired breath as
carbon dioxide, although animal data suggest that first pass metabolism may also play
a large role in GHB clearance [36;37]. Since first pass metabolism is often mediated by
the cytochrome P450 system, it is possible that inhibitors of this system could predis-
pose patients to GHB-related toxicity. As the precise metabolic pathway involved in the
metabolism of GHB is unknown, patients who use GHB should be warned about the
potential dangers of a drug interaction with PIs (especially ritonavir), delavirdine, and
possibly efavirenz. The potential for a GHB interaction is highlighted by a report of an
HIV-positive patient on ritonavir and saquinavir who developed symptoms consistent
with GHB toxicity shortly following the ingestion of a small amount of GHB (estimated
at approximately 10 mg/kg). The patient had ingested the GHB to counter the agitating
effects of two MDMA tablets, which had lasted much longer (29 hours) compared to
when he had used MDMA prior to initiating antiretroviral therapy [38]. Since the patient
had taken similar doses of both MDMA and GHB without incident prior to initiating
therapy with ritonavir and saquinavir, the authors concluded that PI mediated inhibition
of MDMA and GHB was responsible for the adverse reactions noted.

Ketamine, also known as “Special K” or “kit kat,” may be used at raves for its
dissociative, intoxicating, and amnesic properties. Users may inhale the powder form,
while ketamine liquid is usually added to drinks and ingested orally. The main route
of ketamine metabolism is N-demethylation to norketamine, a metabolite with approxi-
mately one-third the anesthetic activity of its parent compound. Norketamine is then
hydroxylated and conjugated to water soluble conjugates that are excreted in the urine
[39]. The 2BG6 isoform of the cytochrome P450 system appears to be the main enzyme
involved in ketamine metabolism, with 3A4 and 2Cg involved to a lesser extent [40].
There are no studies or case reports of interactions between ketamine and antiretroviral
agents. However, since ritonavir, nelfinavir, and efavirenz are potent inhibitors of the
2BG6 isoenzyme, patients who use ketamine recreationally may be at risk for ketamine
toxicity due to drug accumulation. Animal studies suggest that ketamine may itself be a
weak inhibitor of CYP3A4 [41;42], although the clinical significance of this is unclear in
the absence of human data. Still, until such results can be confirmed, it may be prudent
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to avoid recreational ketamine use while taking drugs that are CYP3A4 substrates and
have narrow safety thresholds (e.g. cisapride, terfenadine, astemizole).

” o«

Phencyclidine (PCP), known on the street as “angel dust,” “rocket fuel” or “killer
weed,” may be used at raves for its hallucinogenic or dissociative properties. Users may
also report feelings of empowerment and invulnerability with PCP use. PCP is metab-
olized in the liver through oxidative hydroxylation, with up to five metabolites being
formed. The 3A4 isoform of the cytochrome P450 system appears to play a major role
in the hydroxylation of PCP [43]. Results from previous rat model studies also sug-
gest that CYP2C11r may be involved in PCP metabolism [44], and that CYP2B1 may be
inhibited in vitro [45]. Thus, it would be expected that concurrent use of PCP with PIs,
delavirdine, and possibly efavirenz may result in elevated PCP levels, and resultant toxic-
ity. Patients using PCP who are also receiving treatment with antiretrovirals should be
cautioned to use less than what they would normally use, given the potential for a drug
interaction.

Lysergic acid diethylmide (LSD), is also known popularly as “acid” or “blotters” since
it may be used in the form of paper microdots for its hallucinogenic and mild euphoric
properties. Although the cytochrome P450 system may be involved in the metabolism of
LSD, the exact contribution of this system in overall LSD clearance and the isoenzymes
involved have not been detailed [46;47]. Thus, anticipating drug interactions with LSD is
extremely difficult. Patients who use LSD recreationally and who receive treatment with
antiretrovirals should be cautioned about the possibility of an interaction, and to be familiar
with signs of LSD toxicity and perhaps consider using a smaller amount than normal. Tables
summarizing the interactions between rave drugs and antiretrovirals can be found at the
end of this publication [20; 23-25;27-31,36—43;46;47].

Methadone

Since methadone is metabolized extensively by various isoenzymes of the cytochrome
P450 system, including CYP3A4, CYP2BG6, CYP2DG, and 2C19, the likelihood of interac-
tions with NNRTIs and PIs is high [48—51]. Several such interactions have been described
in the literature and are summarized in Table 3 at the end of this publication. As expected,
patients maintained on methadone who are subsequently treated with either efavirenz or
nevirapine are at risk of developing opiate withdrawal symptoms due to NNRTI-medi-
ated enzyme induction of CYP3A4 and CYP2BG. Such patients may require an increase
in their methadone dose, although the magnitude of the dose increase may not always
parallel the reduction in total methadone exposure. For example, data by Clarke and col-

leagues suggest that despite a decrease of over 50 percent in methadone area under the
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curve (AUC) seen with the addition of efavirenz, a mean increase in methadone dose of
only 22 percent (in 10 mg increments) was required to counteract symptoms consistent
with opiate withdrawal [52]. A similar interaction has been described between nevirapine
and methadone, in that a mean increase in methadone dose of 16 percent was required
to compensate for a 50 percent reduction in methadone AUC [75].

Interactions between PIs and methadone have been even less predictable. In vitro,
the AUC for methadone increased twofold when administered with ritonavir and 30
percent when administered with indinavir [79]. A later study in healthy volunteers did
not confirm these findings, noting a decrease in the AUC of methadone of 36 percent
with concomitant ritonavir [80]. However, these results are somewhat limited since
only a single 5 mg dose of methadone was studied. Similarly, reduced methadone levels
have been noted in the presence of lopinavir/ritonavir [77] and nelfinavir [60]. These
observations suggest that ritonavir, nelfinavir, and possibly lopinavir may be inducing
an alternative route of methadone metabolism [59;64;65].

Reduced methadone levels have not always been accompanied by symptoms of
opiate withdrawal. This lack of correlation between levels and clinical withdrawal may
be related to a disproportionately larger induction in the metabolism of methadone’s
inactive S-(+)-enantiomer, as opposed to the R-(-) enantiomer, which harbors essentially
all opiate activity [61]. Further studies need to be conducted between methadone and
PIs to better clarify the nature of these interactions. Clinicians should be prepared for
the possibility that some patients stabilized on methadone might require a dose increase
when either nelfinavir or ritonavir is introduced.

Interactions between methadone and the reverse transcriptase inhibitors zidovu-
dine, didanosine, and stavudine have also been described. Overall, methadone appears
to increase total exposure to zidovudine. The mechanisms underlying this interac-
tion appear to involve inhibition of zidovudine glucuronidation, and to a lesser extent,
decreased renal clearance of zidovudine. Although the clinical implications of these
findings are unclear, patients receiving the combination of methadone and zidovudine
should be monitored for zidovudine-related toxicities such as nausea, vomiting, head-
aches, and myelosuppression [67;68]. Since many of these symptoms may mirror those
of opiate withdrawal, patients may confuse the symptoms of zidovudine toxicity with a
requirement for a higher methadone dose. However, methadone levels do not appear to
be altered by concomitant zidovudine administration, thereby discounting the associa-
tion of such symptoms with opiate withdrawal.

In contrast to zidovudine, methadone appears to decrease levels of both stavu-
dine and didanosine buffered tablets, possibly by delaying absorption of these agents
and thereby allowing enhanced time for enzymatic or acid-catalyzed degradation. Since
didanosine is more prone to acid-catalyzed degradation than stavudine, the impact of

methadone on didanosine levels is more pronounced than for stavudine [66]. However,
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intracellular levels of ddATP were not measured, nor was virologic or immunologic
outcome addressed.

A subsequent study comparing didanosine buffered tablets and didanosine enteric
coated capsules in HIV-negative participants on methadone noted a trend toward
decreased didanosine concentrations with didanosine buffered tablets in the presence of
methadone. However, when didanosine capsules were administered, didanosine plasma
concentrations were not changed in the presence of methadone compared to histori-
cal control data. Thus, enteric coated didanosine capsules may be coadminstered with
methadone without dosage adjustment [81].

As well as being a substrate of the CYP450 system, methadone can also act as an
inhibitor of the 2D6 and 3A isoforms [82—84]. It is therefore possible that concomitant
use of methadone and PIs or NNRTIs may result in increased antiretroviral levels, and
predispose patients to drug specific adverse events. However, methadone did not alter
the pharmacokinetics of delavirdine, a 3A4 substrate [70]. In addition, aside from a
reduction in levels of the pharmacologically active M8 metabolite, significant changes to
the pharmacokinetics of nelfinavir were not observed with concomitant methadone [72].
The metabolism of nelfinavir to its M8 metabolite is mediated by the 2C19 isoenzyme
of the P450 system, suggesting that methadone may inhibit this isoenzyme as well.
Although virologically active, a reduction in M8 levels does not appear to be clinically sig-
nificant [85]. Thus, significant elevations in the levels of PIs and NNRTIs may not occur
with methadone. Still, the impact of methadone on other members of these classes is
unknown, and, as with zidovudine, it may be difficult to discriminate between symptoms
associated with PI toxicity (e.g. nausea, vomiting, diarrhea) and methadone withdrawal.
However, since enzyme inhibition is an acute process, while enzyme induction occurs
following several days of drug administration, it may be possible to distinguish the two
interactions based on the time course of symptom development. That is, symptoms
which develop within two to three days of concomitant administration may be due to PI
toxicity, whereas those which develop after six days onward are more likely to be related

to opiate withdrawal.

Buprenorphine

Buprenorphine is a partial opioid agonist that is a safe and effective alternative to metha-
done for the management of opioid dependence [86;87]. Buprenorphine is extensively
metabolized in the liver by dealkylation to the metabolite norbuprenorphine, which pos-
sesses approximately one-fiftieth of the analgesic potency of the parent drug [88]. The
overall contribution of norbuprenorphine to the therapeutic efficacy of buprenorphine
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is therefore thought to be low. The CYP450 enzyme system is heavily involved in this
reaction, with the CYP3A4 and CYP2C8 isoenzymes responsible for approximately
65 percent and 30 percent of norbuprenorphine production, respectively [89]. Norbu-
prenorphine is metabolised by glucuronidation. Itis therefore reasonable to assume that
a large potential for interactions exists between inducers and inhibitors of the CYP3A4
system and buprenorphine. Specifically, inhibition of the CYP3A4 pathway by protease
inhibitors or delavirdine would substantially decrease the metabolism of buprenorphine,
and predispose patients to potential opiate toxicity. However, relative to interactions
with other CYP3A4 substrates, the presence of an alternative metabolic pathway and a
ceiling effect with respect to opioid agonist activity may temper the toxicity associated
with interactions between CYP3A4 inhibitors and buprenorphine. To date, there are
no pharmacokinetic studies addressing this question. However, in vitro studies con-
firm the potential for both ritonavir and indinavir to significantly inhibit buprenorphine
metabolism [9o]. Furthermore, a recent case report noted symptoms of opiate toxicity
in three subjects taking atazanavir 300 mg/ritonavir 100 mg once daily with buprenor-
phine. In all cases, symptoms improved with reduction of buprenorphine to a lower
daily or every other day dose. The authors postulated that the potential mechanism may
be due to CYP3A4 inhibition by atazanavir or ritonavir, or inhibition of glucuronidation
by atazanavir [91]. Until further data are available, buprenorphine should be initiated at
reduced doses in subjects receiving protease inhibitor therapy. Buprenorphine dosage
should be titrated slowly and close monitoring for signs and symptoms of opiate toxicity
is recommended.

In contrast, CYP3A4 inducers such as nevirapine, efavirenz or tipranavir may
expedite buprenorphine metabolism and precipitate symptoms of opiate withdrawal.
To date, there are no data describing the potential for an interaction between nevirap-
ine and buprenorphine. In a study of 15 HIV-negative opioid-dependent patients who
had received therapy with buprenorphine for two weeks, the addition of efavirenz 600
mg per day for 15 days resulted in a 50 percent decrease in the AUC of buprenorphine
[92]. Although no episodes of opiate withdrawal were observed in this study, continued
monitoring for withdrawal symptoms is warranted when efavirenz and buprenorphine
are coadministered on a chronic basis until these data are confirmed by larger studies
with longer follow-up.

Although in vitro data suggest that both buprenorphine and norbuprenorphine
can act as inhibitors of CYP2DG6 and CYP3A4, and thereby potentially modulate the
pharmacokinetics of antiretrovirals, the concentrations at which such inhibition was
noted exceed those that are used clinically [93]. Thus, buprenorphine mediated changes
in levels of PIs or NNRTIs are not expected. Similarly, unlike methadone, administra-
tion of combined buprenorphine-zidovudine therapy in 17 patients did not result in

increases in zidovudine exposure relative to zidovudine therapy alone [94]. Increases
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in the frequency and/or severity of zidovudine toxicity with buprenorphine therapy are
therefore not anticipated.

Meperidine (Demerol)

Two pathways are involved in meperidine metabolism: hydrolysis to meperidinic acid
by liver carboxylesterases and demethylation to normeperidine by microsomal enzymes.
Demethylation to normeperidine is mediated principally by CYP2BG6, with lesser con-
tributions made by the 3A4 and 2C19 isoenzymes [95]. Given the low expression levels
of CYP2C19 in the human liver, it is likely that CYP2B6 and CYP3A4 account for the
majority of normeperidine formation [95]. In patients with renal failure or with frequent
dosing, normeperidine can accumulate and lead to CNS excitatory toxicity.

In an open label study, eight HIV-negative volunteers received 50 mg meperidine
prior to and following 10 days of treatment with escalating doses of ritonavir. Meperidine
AUC decreased 67 percent in the presence of ritonavir (p < 0.005) while normeperidine
AUC increased 47 percent, suggesting that ritonavir induces the metabolism of meperi-
dine to normeperidine [96]. However, since normeperidine has some pharmacologic
activity, the potential for decreased analgesic effect and risk of opiate withdrawal may be
lessened. On the other hand, because normeperidine possesses excitatory CNS effects,
patients who use meperidine and ritonavir concomitantly may be at increased risk of
seizures. Patients with renal failure may also be at increased risk of CNS excitatory
toxicity due to normeperidine accumulation.

Morphine

Although the CYP450 system is not extensively involved in the metabolism of morphine,
interactions between morphine and certain antiretrovirals are nonetheless still possible.
Morphine is metabolized principally by glucuronidation to one of two main metabo-
lites. The chief route of metabolism is via the UGT1A3 and UGT1AS8 isoenzymes of the
UDP-glucuronyltransferase system to generate morphine-3-glucuronide, a metabolite
essentially devoid of opiate activity [97]. Morphine-6-glucuronide (M6G), a metabolite
with up to 50 times the analgesic potency of morphine, is generated by the UGT2By
isoform of the UDP-glucuronyltransferase system [97-100]. As inducers of the UDP-
glucurony transferase system, nelfinavir, ritonavir, and tipranavir may alter the metabolic

disposition of morphine. Although the exact isoforms of the UDP-glucuronyltransferase
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system affected by these PIs are unknown, it can be inferred that the UGT2B7 enzyme
is induced by nelfinavir, ritonavir, and tipranavir, given the decrease in concentrations
of the UGT2B7 substrate zidovudine observed with the concomitant administration of
these agents [101;102;103]. It is therefore possible that induction of the UGT2B7 system
by nelfinavir or ritonavir may increase the generation of the active MGG metabolite,
thereby increasing morphine efficacy and/or increasing the risk of adverse reactions.
Although morphine concentrations would be reduced by UGT2B7 induction, the gen-
eration of increasing concentrations of active metabolite with enhanced potency may
offset the effects of a decrease in parent drug levels. There are thus far no pharmacoki-
netic studies or case reports describing the effects of nelfinavir or ritonavir on morphine
disposition. Postulated interactions between morphine and antiretrovirals are summa-
rized in Table 4 at the end of this publication [97-100].

Although morphine itself is an inhibitor of the UGT2B?7 isoenzyme, interactions

with zidovudine are unlikely, given the weak nature of this inhibition [104;105].

Codeine, Oxycodone, and Hydrocodone

As with morphine, the principal route of codeine metabolism is via glucuronidation
by the UGT2B7 and UGT 2B4 isoenzymes of the UDP-glucuronyltransferase system
[106;107]. The ensuing metabolite, codeine-6-glucuronide (C6G), accounts for approxi-
mately 70 to 8o percent of codeine metabolism. Relatively minor routes of codeine
metabolism are CYP3A4 mediated generation of norcodeine and CYP2DG6 mediated
formation of morphine [108;109]. Although conversion to morphine accounts for < 10
percent of codeine metabolism in most studies, it is the CYP2DG6 catalyzed generation of
morphine that is thought to be most responsible for the analgesia attributable to codeine
[108;109]. Therefore, administration of agents that modulate codeine disposition such
that morphine generation is compromised may decrease the efficacy of this drug and/or
lead to withdrawal symptoms. There are several theoretical ways by which antiretroviral
agents can modulate codeine metabolism in this manner [110-113]. Direct inhibition
of the CYP2DG6 isoenzyme by the concomitant administration of therapeutic doses of
ritonavir is the most obvious means by which the generation of morphine from codeine
may be reduced. Alternative scenarios include induction of the CYP3A4 isoenzyme
by either nevirapine, efavirenz, or tipranavir, or induction of UGT2B7 by nelfinavir,
tipranavir, or ritonavir. In either case, less substrate remains available for CYP2D6
mediated conversion to morphine. In contrast, inhibition of the CYP3A4 isoenzyme
by concomitant administration of delavirdine or PIs may increase the yield of
morphine, since more substrate is available for the CYP2D6 route of metabolism. Such
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patients may be at inadvertent risk of opiate toxicity, although more substrate would
also presumably be available for glucuronidation by UGT2By, thereby potentially oft-
setting this risk. Thus far, no pharmacokinetic studies or case reports describing
changes in codeine disposition with combined antiretroviral use have been published.

Similar to codeine, hydrocodone is metabolized by CYP2DG6 to the more active
opiate agonist hydromorphone and CYP3A4 to norhydrocodone [114]. Although hydro-
morphone binds to p-opiate receptors with an affinity that is up to thirty-threefold greater
than that of hydrocodone, the degree to which CYP2DG6 metabolism is critical to attain-
ing analgesia from hydrocodone is not known. It is therefore unclear what impact
the concomitant administration of antiretrovirals would have on therapeutic response
to hydrocodone [115;116]. Theoretically, inhibition of CYP2D6 mediated metabolism
by therapeutic doses of ritonavir or induction of CYP3A4 by nevirapine, efavirenz
or tipranavir may compromise the efficacy of hydrocodone and/or elicit symptoms of
opiate withdrawal. Similarly, inhibition of the CYP3A4 pathway may increase the
amount of substrate available for CYP2DG6 generation of hydromorphone, potentially
increasing the risk of opiate toxicity. However, since approximately 40 percent of
hydrocodone metabolism occurs via non-CYP based metabolism [114], the pres-
ence of an alternative route of hydrocodone elimination may offset the risk of opiate
toxicity somewhat in the presence of CYP3A4 inhibitors. Formal pharmacokinetic
studies between antiretrovirals and hydrocodone are clearly necessary to better
elucidate changes in metabolite disposition and pharmacodynamic response with
combined use.

As with hydrocodone, oxycodone is metabolized in a similar manner to yield oxy-
morphone (CYP2D6) and noroxycodone (CYP3A4), with N-demethylation to noroxyco-
done representing the predominant route of metabolism [117]. However, since oxycodone
itself is known to be a potent analgesic, CYP2D6 mediated O-demethylation to a mor-
phine congener is not critical to the analgesic potency of this agent [118]. Potential inter-
actions between codeine, hydrocodone, oxycodone, and antiretrovirals are summarized
in Table 4 at the end of this publication.

Cocaine and Heroin

The significant role played by cocaine in the transmission of HIV cannot be underesti-
mated. While injecting cocaine or heroin puts users at risk of acquiring HIV through
contaminated syringes, smoking “crack” cocaine may independently be associated with
acquisition of HIV infection through its association with high-risk sexual practices such

as the exchange of drugs for sex [99;119;120]. Since patients who acquire HIV in the
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context of crack or cocaine use may continue their drug use practices, an understanding
of the potential for interactions with antiretrovirals is important.

Cocaine is metabolized chiefly by one of three pathways [121]. Spontaneous hydrol-
ysis of cocaine to benzoylecgonine accounts for approximately 39 percent, 30 percent,
and 16 percent of a single dose of cocaine administered by intravenous, intranasal, and
smoked routes, respectively [122]. Degradation by serum and hepatic cholinesterases
to ecgonine methyl ester can account for up to 32 to 49 percent of an administered
cocaine dose [121;123]. Finally, N-demethylation to norcocaine, mediated by the 3A4
isoform of the cytochrome P450 system, makes up less than 10 percent of cocaine’s
biotransformation [121;124;125]. Other metabolites (e.g. anhydroecgonine methyl ester,
p-hydroxy cocaine, etc.) are also produced in the metabolism of cocaine, although in
smaller amounts.

Interactions between cocaine and antiretrovirals have not been described. Theo-
retically, inhibition of CYP3A4 may increase levels of the parent compound by blocking
a route of cocaine metabolism. However, given that N-demethylation is a relatively small
component of cocaine metabolism, such an interaction would not be expected to increase
the risk of cocaine toxicity. An exception may occur in patients who are also cholineste-
rase deficient, since they lack the complementary enzymes necessary to metabolize the
excess cocaine burden [120].

Inhibition of the CYP3A4 isoform would consequently result in decreased pro-
duction of norcocaine; norcocaine is thought to play a critical role in mediating the
hepatotoxicity of cocaine [127;128]. In vitro studies documenting the protective effect
of 3A4 inhibitors against cocaine elicited hepatotoxicity lend credence to this notion
[129]. Thus, it is possible that inhibition of 3A4 by some antiretrovirals may theoretically
ameliorate the hepatotoxicity associated with cocaine, although it should be stressed that
there are no clinical data to support this. Furthermore, such postulated effects may not
be clinically significant in the context of other factors, such as concomitant hepatitis B
or C infection.

However, if inhibition of 3A4 is theoretically protective against cocaine-medi-
ated liver injury, the reverse may be true. That is, induction of CYP3A4 by nevirapine,
efavirenz or tipranavir may lead to increasing amounts of norcocaine being formed,
potentially increasing the risk of hepatotoxicity. Again, further research is necessary
to clarify the nature and consequences of interactions between enzyme inducers and
cocaine.

Heroin is rapidly metabolized to 6-monoacetylmorphine and morphine by plasma
and liver esterases, respectively. Maximal blood levels of heroin and 6-monoacetylmor-
phine are attained within minutes and are cleared rapidly, while morphine levels rise and
decrease more slowly [130;133]. Thus, potential interactions of concern may be similar
to those noted with morphine (see Table 4 at the end of this publication).
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Benzodiazepines

Benzodiazepines remain among the most commonly prescribed psychotropic drugs. In
Canada, the overall prevalence of benzodiazepine use for anxiolysis in the 1990s was
estimated at roughly 8 percent of the adult population, while about 2.5 percent of adults
were prescribed this group of drugs for insomnia [134]. Benzodiazepines may be used
recreationally either alone or, more commonly, in the setting of multiple drug abuse.
Potential abuses of benzodiazepines include moderating the effects of stimulants, allay-
ing withdrawal symptoms from other recreational substances, acting as disinhibitory
agents or augmenting the effects of other recreational drugs. As a class, benzodiazepines
are extensively metabolized by the liver, with individual agents metabolized predomi-
nantly by either the CYP450 system or glucuronyltransferases.

Midazolam, triazolam, and alprazolam are metabolized mainly by the CYP3A4
isoenzyme [135;136]. Interactions with Pls, delavirdine, and possibly efavirenz are
thus likely to produce increased levels of these compounds and place patients at risk
of toxicity such as extreme sedation and respiratory depression. Pharmacokinetic
studies and case reports documenting such interactions are summarized in Table 5
at the end of this publication [137-141]. It is interesting to note that conflicting data
exist regarding the interaction between alprazolam and ritonavir. While Frye and
colleagues noted a reduction in alprazolam exposure and relatively little change in
pharmacodynamic effect following twelve days of ritonavir [137], subsequent work by
Greenblatt and colleagues found that acute exposure to ritonavir reduced alprazolam
clearance and enhanced alprazolam’s pharmacodynamic properties [138]. This dis-
crepancy may be accounted for by the fact that ritonavir, over time, may induce as
well as inhibit CYP3A4 [142]. Thus, acute exposure to ritonavir may place patients
at increased risk of alprazolam toxicity, while longer-term exposure to ritonavir
may result in a loss of anxiolysis and possible withdrawal in patients who are using
alprazolam recreationally. A longer-term study is necessary to further clarify the time
course and nature of the interaction between alprazolam and ritonavir. Similarly,
additional information is required to clarify the safety of using midazolam with PIs.
Palkama and colleagues concluded that, aside from the possibility of a longer sedative
effect, the use of bolus doses of intravenous midazolam with saquinavir is likely safe
[139]. However, Merry and colleagues reported on a patient who experienced prolonged
sedation secondary to the combination of midazolam and saquinavir; their experience
warrants that patients receiving the combination should be closely monitored [140]. Data
with other PIs are lacking. The use of midazolam with PIs and delavirdine should
be avoided if possible, given the risk of prolonged sedation and respiratory depression
associated with large increases in midazolam levels. Although formal pharmacoki-

netic studies are lacking, similar interactions between clonazepam and flunitrazepam
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and protease inhibitors are possible, since both agents are substrates of CYP3A4
[143;144]. As well, caution should be exercised with diazepam, particularly in com-
bination with ritonavir, since both the 3A4 and 2C19 systems appear to be important
in its metabolism [145;146]. In contrast, nevirapine, efavirenz or tipranavir may put
patients who are using midazolam, triazolam, alprazolam, clonazepam, and fluni-
trazepam at risk for loss of effect and/or withdrawal, due to their 3A4 inductive potential.

Interactions between lorazepam, oxazepam or temazepam and antiretrovirals
will differ from those described above, since these members of the benzodiazepine
family are metabolized primarily by glucuronidation [147;148]. Thus, drugs which increase
the activity of glucuronyltransferases (i.e. ritonavir, nelfinavir) may accelerate the metabo-
lism of these compounds, resulting in lower drug exposure. Although reports are lacking,
concomitant use of lorazepam, oxazepam or temazepam with eithe ritonavir or nelfinavir
may decrease the anxiolytic effect of these agents or precipitate symptoms consistent
with a benzodiazepine withdrawal reaction due to the aforementioned interaction. A

higher dose of the benzodiazepine may be necessary to compensate for the interaction.

Tetrahydrocannabinol (THCQ)

THC, the active ingredient of smoked marijuana, remains a commonly used recreational
agent. In Canada, 23.1 percent of surveyed adults had used marijuana more than once
in their lives, and current use was estimated at 7.4 percent [149] In the context of HIV/
AIDS, smoked marijuana or THC containing preparations may also be used for anti-
emetic or appetite stimulation purposes.

THC is metabolized in humans by microsomal oxidation to several hydroxylated
metabolites, among them, 11-hydroxy-THC, which is pharmacologically active. Levels of
11-hydroxy-THC vary with the route of administration, with oral administration generally
producing more of the active metabolite than inhaled THC due to significant first pass
effect. Limited data suggest that CYP3A and 2Cg isoenzymes are involved in microsomal
oxidation of THC [150-153]. Although inhibition of CYP3A4 or 2C9 may decrease the
formation of pharmacologically active metabolite, the effects of THC are unlikely to be
significantly attenuated, as THC itself is active and will be more bioavailable. Increased
THC levels may lead to dose-related effects, including frank hallucinations, delusions,
paranoid thinking, accentuation of altered time sense, anxiety, panic, depersonalization,
loss of insight, orthostatic hypotension, and increased heart rate. Furthermore, inhibition
of THC metabolism to 11-hydroxy THC may only be important in the setting of oral
administration, since only trace amounts of the active metabolite are present following
the smoked route.
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Induction of CYP3A4 may increase the formation of pharmacologically active
metabolite; however, the conversion of active metabolite to its inactive counterparts may
also be accelerated, thereby decreasing the duration of THC effect. This may be more
clinically important with oral THC administration, due to its large first pass effect.

The impact of THC on the pharmacokinetics of indinavir and nelfinavir has been
evaluated in a small, randomized, placebo-controlled study. Patients on stable indinavir
or nelfinavir therapy were randomized to receive either 3.95 percent THC cigarettes,
THC 2.5 mg capsules or placebo, each administered three times a day. Nelfinavir and
indinavir levels were determined prior to and on day 14 of THC use. A statistically
was observed with smoked THC. As
well, smoked THC significantly reduced the ratio of M8 (active metabolite of nelfinavir)

significant 14 percent reduction in indinavir C,,,,
to nelfinavir by 18 percent. However, as mentioned previously, reductions in M8 levels
do not appear to be clinically important. Furthermore, a significant reduction in M8
levels relative to baseline was observed in patients receiving placebo. Other variables
did not change significantly, nor did oral THC produce significant changes in indinavir
or nelfinavir pharmacokinetics [154]. In addition, detrimental changes in immunologic
and virologic parameters were not observed following short-term use of oral or smoked
cannabinoids [155]. The long-term clinical consequence of these changes is likely neg-
ligible, especially with the increasing use of boosted protease inhibitor regimens. There
are no reports documenting the impact of antiretrovirals on THC pharmacokinetics or
pharmacodynamics. The nature of such an interaction would be difficult to predict,
as several variables, including route of administration and the concentration of THC
smoked may confound the outcome.

Considering the widespread use of smoked and oral THC derivatives for appetite
stimulation and control of nausea and vomiting, and the lack of reports documenting
deleterious effects secondary to the combination of THC and PIs, a clinically significant
drug interaction may not exist when THC is used in moderate amounts. Patients who
use THC and are beginning antiretrovirals should be warned about a possible accentuat-
ing of the effects of THC, and that they may need to use less THC for the same effect

following treatment initiation.

Alcohol

Ethanol metabolism is mediated chiefly by the enzymes alcohol dehydrogenase (forma-
tion of acetaldehyde) and aldehyde dehydrogenase. Since one of the two main metabo-
lites of abacavir is a carboxylate derivative, the formation of which is catalyzed by the

alcohol dehydrogenase enzyme, an interaction between ethanol and abacavir is possible
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due to competition for metabolism. A randomized, open label, cross over study confirms
the existence of such an interaction. Twenty-five HIV-positive patients were randomized
to receive either a single 600 mg dose of abacavir, 0.7 g of ethanol per kilogram of body
weight or the combination of abacavir and ethanol, with a washout period of seven days
between treatment. Concomitant administration of ethanol and abacavir resulted in a
statistically significant 41 percent increase in abacavir AUC; no changes in ethanol blood
concentrations were observed. The increase in abacavir AUC is unlikely to be clinically
significant, as the levels were within the ranges observed in previous pharmacokinetic
studies of abacavir which employed higher abacavir doses and did not demonstrate addi-
tional safety issues [156].

Acute administration of alcohol may increase plasma concentrations of other sub-
strates by inhibiting isoforms such as CYP2D6 and 2Ci19 [157]. On the other hand,
chronic administration may reduce plasma concentrations of drugs metabolized by
CYP2Er1 and 3A [158;159]. Thus, there is potential for induction of PI and NNRTI metab-
olism with chronic alcohol use. Such an interaction may result in subtherapeutic levels
of these agents, predisposing to resistance and compromising antiretroviral efficacy over
time. However, there are currently no data documenting such an interaction. Appro-
priately conducted pharmacokinetic studies are necessary to confirm the existence of an
interaction between antiretrovirals and chronic alcohol use, and to clarify appropriate

management strategies.

Sildenafil (Viagra)

Recently, several cross-sectional studies have been published describing the use of silde-
nafil as a recreational agent by gay and bisexual men at raves and circuit parties [160;161].
Within this context, sildenafil is often used to counter the effects of other recreational
drugs on sexual performance. Since sildenafil is a substrate of CYP3A4, significant
potential exists for sildenafil associated toxicity as a result of PI mediated inhibition of
this isoenzyme [162]. Several small pharmacokinetic studies examining combined silde-
nafil-PI administration support the possibility of a potentially dangerous interaction. In
one study, the addition of a single 25 mg dose of sildenafil to six HIV-positive patients
receiving indinavir based antiretroviral therapy resulted in plasma concentrations of
sildenafil that were 4.4 times that of dose-normalized data extracted from the literature
[163]. All patients in the study reported adverse effects associated with sildenafil, includ-
ing flushing and rhinitis. In addition, the mean maximal decrease in blood pressure
noted was 14/10 mm Hg, which is greater than that reported following a single dose

of 100 mg of sildenafil. Similarly, in two separate, randomized, open label, pharmaco-
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kinetic studies, the AUC of sildenafil increased 2.4 and 11 times by concomitant saquina-
vir and ritonavir, respectively, relative to placebo [164]. The effect of this interaction may
be magnified further since sildenafil is often used in conjunction with amyl and butyl
nitrates (poppers), the combination of which may predispose patients to life-threatening
hypotension and cardiac complications. Given these data, clinicians should advise their
patients to not exceed 25 mg of sildenafil in a 48 hour period when taking concomitant
Pl-based therapy.

Other agents in this class, including vardenafil and tadalafil, are also CYP3A4
substrates, and are thus prone to similar interactions with protease inhibitors. Dosage
reductions are also recommended when coadministering these products with PI-based
therapy.

Guidelines on Managing Potential Drug Interactions

Since new therapeutic agents are continually emerging, it is virtually impossible to main-
tain a current, all-inclusive database of every potential drug interaction that may be
encountered. When data are lacking regarding a particular drug combination, familiar-
ity with the basic pharmacokinetic and pharmacodynamic characteristics of the involved
agents may help practitioners predict the likelihood of possible interactions.

Once it has been identified that a patient may be at risk of experiencing clinically
significant consequences (i.e., decreased therapeutic efficacy or increased drug toxicity)
of a potential interaction, management options will depend upon a number of factors.
The mechanism and clinical consequences of the interaction, timing of drug coadmin-
istration, availability of therapeutic alternatives, and patient convenience need to be
considered.

In the context of recreational drugs, the most clinically relevant and significant
interactions of concern are those involving dangerous elevations of psychoactive drug
levels by protease inhibitors. For agents used to treat opiate dependence (e.g., metha-
done, buprenorphine), interactions with antiretrovirals may precipitate symptoms of
toxicity or withdrawal.

Metabolic interactions may often be managed by adjusting drug dosages and/or
dosing intervals, or substituting one agent for another with a different enzymatic profile.
Although one method of avoiding a potential interaction between a recreational agent
and an antiretroviral would be to temporarily discontinue HAART during the time that
the recreational drug is used, this is not an acceptable solution due to the need to main-
tain exceptionally high (i.e., greater than 95 percent) adherence to HAART in order to

optimize viral suppression and prevent viral resistance.
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A more reasonable approach may be to modify either an individual’s drug use or
alter his or her HAART regimen. For instance, it may be desirable to avoid prescribing
ritonavir-containing regimens to persons who regularly use MDMA, or avoid NNRTIs in
subjects stabilized on methadone maintenance therapy. However, this is often not pos-
sible, since the majority of first-line protease inhibitors need to be boosted by ritonavir
for optimal effects, and NNRTIs need to be avoided in some patient populations, such
as those at risk of hepatotoxicity. Individual viral resistance patterns may also limit flex-
ibility in antiretroviral prescribing.

Therefore, an alternative solution is to encourage individuals to modify drug use
behavior. For example, persons using club drugs may be advised to be aware of the risks
of adulterated drugs, to use small doses (e.g., one-half or one-quarter of what they might
normally take), to wait at least 2 hours between doses, to avoid alcohol, to replenish fluids
and sodium regularly, and to take frequent breaks from dancing. Individuals should be
counseled on the signs and symptoms of drug toxicity and advised to seek immediate
medical attention if these occur.

Conclusion

The increasing numbers of available PIs and NNRTIs as well as newer classes of anti-
retrovirals, and the identification of various isoforms of the cytochrome P450 enzyme
system and other drug transporters have heightened awareness about the significance
of drug interactions in the HIV population. However, recreational drugs are often not
considered by both clinicians and patients when reviewing a particular medication regi-
men for potential interactions. One of the inherent concerns associated with recreational
drug use is that the margin of safety for many of these substances is often poorly defined,
and quality control is often highly variable. Thus, factors which may lead to unpredict-
able drug concentrations can further increase the risk of adverse outcome. Given the
rising incidence of HIV infection among substance users and the increasing use of
complex combination antiretroviral regimens, the risk of adverse drug interactions with
possibly fatal consequences cannot be overlooked or ignored. Clinicians should there-
fore strive to gather information about prescription, nonprescription, recreational, and
illicit drug use as part of a comprehensive medication history. Reassuring the patient
that confidentiality will be respected and the use of open-ended questions directed in
a nonthreatening and nonjudgmental manner will facilitate the information gathering
process. Appropriate counselling and management strategies may minimize the risk of

potentially serious adverse outcomes.
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Much of the information presented in this chapter is largely extrapolated from in
vitro pharmacokinetic experiments, case reports or animal model studies. There are
obviously many limitations in applying such data to clinical practice settings. With case
reports, information is often anecdotal in nature. Patients’ own recall bias is an obvious
limitation, making direct causality difficult to establish. Even when in vitro or in vivo
data are available, results often may not be directly extrapolated to clinical situations. For
instance, much of the interaction information for ritonavir is based on full dose (i.e., 600
mg BID) studies. However, ritonavir is now frequently used at lower doses (e.g., 100—200
mg QD or BID) as a pharmacokinetic boosting agent. Ritonavir can inhibit CYP450 activity
and increase protease trough concentrations in a dose-related manner [165]. Therefore,
the frequency, extent, and/or clinical significance of interactions with ritonavir 100 mg
BID may be lower compared to higher doses of ritonavir. As an example, when efavirenz
was added to a combination of amprenavir 600 mg twice daily plus ritonavir 100 mg
twice daily, amprenavir concentrations were decreased by almost 8o percent; however,
when the ritonavir dose was increased to 200 mg BID, amprenavir levels remained
stable in the presence of efavirenz [166]. Furthermore, great variability exists between
individuals in their responses to drugs, including recreational agents. Therefore, a com-
bination that might lead to toxicity in one person may be well-tolerated without conse-
quence by another.

These confounding factors highlight the importance of designing interaction stud-
ies that accurately reflect situations encountered in clinical practice. Such information is
urgently needed in order to optimize HAART-associated outcomes in this segment of the
HIV-infected population. Existing data may serve as a tool for clinicians in anticipating,

and hopefully averting, potential detrimental interactions with recreational drugs.
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Snapshot: Heads in the Sand—How Pharmaceutical Research
Practices Deny HIV-Positive Drug Users Life Saving Information

Mauro Guarinieri and Tracy Swan*

The standard of care for HIV disease has evolved through years of research, yet
HIV-positive drug users have received fewer benefits from such research than
non-users. Research on interactions between antiretroviral agents and illicit
drugs is a particularly neglected area, due to the collective refusal of antiretrovi-
ral manufacturers to conduct studies with illegal substances, or issue warnings

based on available data.

Interaction between Antiretroviral Agents and Recreational Drugs

According to UN researchers, “Interactions between agents commonly pre-
scribed for patients with HIV and recreational drugs can occur, and may be
associated with serious clinical consequences. Clinicians should encourage

open dialogue with their patients on this topic.”[1].

One of these interactions, overdose, is a horrific—and needless—consequence
of the paucity of research into drug-drug interactions. The first formally reported
death due to interaction between an antiretroviral and an illicit drug, MDMA
(3—4 methylenedioxymethamphetamine, commonly known as “ecstasy,” or
“X"), was recorded in 1996. A coroner’s report confirmed that Phillip Kay, who
was taking a combination of antiretroviral agents that included ritonavir (an
extremely potent metabolic inhibitor marketed as an HIV protease inhibitor
called Norvir), died from an MDMA overdose. Although Kay's partner, Jim
Lumb, was sure that Phillip had taken no more than 2.2 MDMA tablets, the
coroner reported that Kay had the equivalent of 22 tablets in his bloodstream

at the time of his death [2].

Since Phillip had used ecstasy tablets with no ill effects a few weeks prior to
starting ART, Lumb suspected that Kay’s death might have been caused by an
interaction and contacted Abbott, the company that markets Norvir. “I felt that

if an interaction existed,” said Lumb, “the best way to warn patients was at the

*Mauro Guarinieri is Chairperson of the Global Board of the Global Network of People Living with HIV/AIDS.
Tracy Swan is Coinfection Project Director at the Treatment Action Group.
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point of prescription—perhaps on the patient info sheet—rather than leaving it
to chance by leaving it to word-of-mouth or dependent on the user having read

this or that magazine.”[2].

P. Kon, a senior medical advisor from Abbott Laboratories, said that the com-
pany had assessed a “theoretical” interaction, and concluded that ritonavir
could inhibit the metabolic pathway and create “a two to threefold increase”
in MDMA levels; poor metabolizers, however, could experience an increase “as
high as five to tenfold.” Abbott had not investigated interactions between rito-
navir and MDMA or any other recreational drug because they view recreational
drugs as never safe to use and will not condone their use under any circum-

stances [2;3].

Instead of issuing a warning, Abbott created a fact sheet for British doctors that
was only available upon request. The company chose not to announce the rito-
navir-MDMA interaction, “for fear that this would be construed as an endorse-
ment of the use of illegal drugs.” According to Lumb, the coroner agreed that
Abbott should include a clear and specific warning on the interaction between
ritonavir and MDMA on the drug’s packaging, instead of withholding informa-

tion because of concerns about encouraging illegal use [2;3].

Fatal and near-fatal interactions have continued to occur. In 1999, Harrington
and colleagues reported a life-threatening interaction with MDMA and gamma-
hydroxybutyrate (GHB) in an HIV-positive individual treated with a combina-
tion that included two protease inhibitors (ritonavir and saquinavir). Initially,
this individual experienced an unusually prolonged effect after a small dose of

MDMA, and, subsequently, a “nearly fatal reaction” from a small dose of GHB

[4].

In 2000, Hales and colleagues reported a potentially fatal interaction between
methamphetamine and ritonavir following the death of an HIV-positive Austra-

lian man. The report found that there was a

[rleasonable basis for proposing that interaction (s) between the meta-
bolic pathways of HIV protease inhibitors and the known recreational
drugs may have contributed to this person’s death. It is therefore
suggested that patients who are prescribed protease inhibitor drugs
are made aware of the potential risks of using any form of recreational
drugs metabolized by CYP2D6, particularly methamphetamine. [s].
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As of September 2005, Norvir's patient information insert still did not men-
tion a potential interaction between MDMA or methamphetamine. Instead, it
simply and vaguely told consumers that “Norvir may interact with other med-
icines, including those you take without a prescription. You must tell your

doctor about all of the medications you are taking or planning to take.”[6].

The corresponding prescribing information, mainly intended for physicians,
does not mention an interaction with MDMA. The label does mention meth-
amphetamine, which is also manufactured by Abbott as Desoxyn. It appears in
a table titled, “Drugs in which Plasma Concentrations May Be Increased by Co-

Administration of Norvir,” but no additional information is provided [6].

Aside from overdose, additional potential consequences of drug-drug interac-

tions include:

»  decreased levels of illicit drugs, methadone, and buprenorphine, resulting

in withdrawal symptomes;

»  increased levels of ARVs, with corresponding increases in toxicity that may

lead to discontinuation of therapy;
»  decreased levels of ARVs to subtherapeutic levels;

» and development of resistance, which compromises treatment efficacy and
may limit future options (this is of particular concern in many resource-

poor settings, where few second-line options are currently provided).

Paucity of Interaction Data: Rationale and Opportunities

The pharmaceutical industry has consistently refused to perform adequate stud-
ies or disseminate the scant data available on interactions between antiretroviral
agents and illicit drugs. Since these interactions can have fatal consequences
for HIV-positive people who use drugs as well as antiretrovirals, the industry’s
refusal to investigate interactions between illicit drugs and antiretroviral agents
or to promulgate information about known or suspected interactions on the

grounds that these actions condone drug use cannot be justified.

In addition to not wanting to appear to be supporting drug use, the pharma-
ceutical industry also uses legal grounds to justify its refusal to investigate

drug-drug interactions. Yet provisions in the United Nations’ two primary drug
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control treaties—the 1961 Single Convention on Narcotic Drugs, and the 1971 Con-
vention on Psychotropic Substances—provide a loophole for research involving illicit
substances by limiting “...possession, use, trade in, distribution, import, export,

manufacture and production of drugs exclusively to medical and scientific

purposes.”[7]

There is precedent for medical and scientific research of illicit substances.
Courageous sponsors and investigators have obtained approval from regula-
tory bodies, although these trials are subject to political pressure. The Multi-
disciplinary Association for Psychedelic Studies (MAPS) sponsored a U.S. trial
of MDMA-assisted Psychotherapy in the Treatment of Post Traumatic Stress
Disorder (PTSD). The trial was approved by the Food and Drug Administration
in 2001, and the U.S. Drug Enforcement Agency granted a Schedule | license to
the Principal Investigator in 2004. The trial is now underway. Another MAPS-
sponsored investigation of MDMA for use in treating PTSD was launched in
Spain, but did not fare as well. Despite the Ministry of Health's permission,

the study was shut down by pressure from Madrid’s drug enforcement agency.

Companies have also cited concerns about variations in strength, purity, and
dosing of street drugs as an insurmountable barrier to conducting interaction
studies. However, there are numerous opportunities to characterize purity of
illicit substances. On-site MDMA testing for users has been approved by the
Dutch government and the city of Vienna (when performed by a scientific insti-
tution); subsidized by the French federal government; made available in some
parts of Germany upon agreement with local legal authorities; and allowed in
Bern, Switzerland, and Barcelona, Spain, where it is supported by local and
federal legal authorities [8]. For many years, Switzerland has provided heroin
assisted treatment, which substitutes pharmaceutical heroin for illegal heroin.
In the United Kingdom, prescription heroin has been available for decades.
Additionally, current and future research on heroin substitution in other coun-
tries, and HIV cohorts enrolling IDUs, such as the Swiss HIV Cohort, may offer
opportunities to investigate potential interactions between antiretroviral agents,

heroin, and other substances.

Although consistent dosing is a germane concern, many pharmacokinetic (PK)
studies have investigated potential interactions between antiretroviral agents
and medications used to treat anxiety, pain, and serious psychiatric conditions.

These medications are often used in combination, rarely at a uniform dose, and

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



are sometimes used illicitly. Neither these PK studies nor their results have

been invalidated on the basis that patients use these drugs at varying doses.

A case in point comes from the United States, where Abrams and colleagues

investigated potential pharmacokinetic interactions between cannabinoids

(using both marijuana and dronabinol, an orally-administered synthetic form of

the main psychoactive component of marijuana) and two protease inhibitors,

nelfinavir and indinavir [9;10]. This study did not examine differences in potency

among every available variety of marijuana, nor every possible dose, yet it pro-

duced results that are clinically relevant to an increasing number of HIV-positive

marijuana or dronabinol users.

Addressing the Problem

In 1999, experts participating in the “Interactions between Drugs of Abuse and

Pharmacotherapeutic Agents Used in the Treatment of AIDS and Drug Addic-

tion” workshop convened by the National Institute on Drug Abuse (NIDA)

addressed the lack of research on drug-drug interactions by producing the fol-

lowing recommendations:

v

Study the underlying mechanisms of drug interactions and metabolic

pathways

Support compound synthesis, including conjugates with collaborations from
NIAID and FDA

Develop and validate in vitro/in vivo models to study drug-drug interac-

tions
Conduct exploratory clinical pharmacology and diagnostic screening studies
Study factors and mechanisms of drug induction

Study interactions between illicit drugs (cocaine, marijuana, heroin) and
licit drugs such as alcohol, cigarettes, and non-prescription and prescrip-
tion drugs including anti-infective or antipsychotic drugs (some of which

are used in the treatment of comorbid disorders)

Organize clinical trials networks to study drug-drug interactions
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»  Study methodological issues in conducting drug-drug interactions studies

»  Study pharmacodynamics of drugs and the effect of interactions on their

therapeutic efficacy

> Conduct observation studies of interactions with current drugs among

subjects in treatment
»  Study drug interactions among drugs currently in development
»  Develop protocols for the clinical management of drug interactions

»  Design clinical trials in special populations that may need simplified pro-

tocols
»  Develop and/or refine methods of drug detection
»  Study genetic factors in drug-drug interactions

»  Support the training of clinicians/scientists to study and manage drug

interactions [11].

These recommendations have been largely ignored over the seven years since
they were issued. In the meantime, hundreds of HIV-positive drug users are

forced to conduct uncontrolled, one-person experiments, often on a daily basis.

Without an evidence base, or clear labeling of antiretroviral agents about lack of
data on concomitant use with street drugs, legions of HIV-positive drug users
and clinicians, community health care workers, and treatment educators are
forced to rely upon anecdotal and case reports, and informed guesswork based
on knowledge of metabolic pathways and in vitro—rather than in vivo—studies.
The lack of data denies HIV-positive drug users the agency to make decisions

that could save their lives.

It is past time for stakeholders to turn up the heat by urging that NIDA’s recom-
mendations be fully supported. We must insist that regulatory authorities in the
United States and Europe require more comprehensive information on interac-
tions between antiretroviral agents and illicit drugs prior to their approval, and
that interaction study results be included on antiretroviral drug labeling, regard-

less of whether a substance is classified as legal or illegal.
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The co-occurrence of alcohol misuse disorders and
HIV infection is common. For those IDUs who are coinfected with
HIV and Hepatitis C, alcohol treatment is critical, as ongoing alcohol

use has been shown to accelerate the progression of liver damage.

Managing Alcohol Misuse
Disorders in HIV and Hepatitis
Infected Patients

Jon Levenson and Jay Dobkin*

Alcohol misuse disorders are major and under-appreciated sources of medical as well as
psychosocial difficulty in injection drug users (IDUs). Alcohol adds an entire range of
potential neuropsychiatric disorders as well as increasing the risk of medical complica-
tions such as pancreatitis, cardiomyopathy, aspiration pneumonia, and trauma. In addi-
tion, alcohol abuse has added significance for individuals infected with hepatitis C virus
(HCV) and especially those coinfected with HIV since alcohol substantially increases
the progression rate of liver damage. Beyond this, the spectrum of alcohol misuse
often leads to psychosocial complications that can destabilize adherence to antiretroviral

*Jon Levenson is Associate Clinical Professor of Psychiatry at the College of Physicians and Surgeons of Colum-
bia University.

Jay Dobkin is Associate Professor of Clinical Medicine at the College of Physicians and Surgeons of Columbia
University.
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therapy. This chapter focuses on those aspects of alcoholism that have a special impact

on injection drug users infected with HIV.

Epidemiology of Alcohol Disorders

Alcohol misuse disorders (abuse and dependence) are quite prevalent in general popula-
tions. Epidemiologic studies reveal that lifetime prevalence rates are 17 percent for men
and 10 percent for women between the ages of 18 and 44 (Regier 1988). Similarly, six
month rates are 6 percent for men and 3 percent for women in this same age range.
Those with active alcohol misuse are at increased risk of becoming infected with HIV;
several reports have found that alcohol-dependent patients may have an infection rate of
10 percent or greater [Mahler 1994]. Most of these patients had comorbid nonalcohol
substance misuse, and when investigators have looked at a purer sample of alcoholic
patients, infection rates are somewhat lower (8.7 percent ) [Schleifer 1996].

While rates of alcohol abuse and dependence in HIV-infected populations have not
been studied as rigorously, investigators have found lifetime alcoholism prevalence rates
ranging from as high as 30 percent to 60 percent [Dew 1997]. Current alcohol misuse
in HIV-infected populations also has a significant range, depending on the specifics of
the population. One study found that HIV-infected military personnel had a rate of 3.6
percent alcohol misuse [Brown 1992], while another found a prevalence rate of 11.6
percent of current alcohol misuse in a more typical infectious diseases clinic population
[Dew 1997]. Thus, the co-occurrence of alcohol misuse disorders and HIV infection is
common. Possible explanations for this co-occurrence include behavioral disinhibition
resulting from alcohol intoxication which may lead to unsafe sexual and injection drug
use practices, as well as to having multiple sexual partners; also, lifetime prevalence of
injection drug use, a leading risk factor for HIV, is increased in alcoholic patients. Mood
disorders such as major depression are frequent in HIV-positive alcohol abusers, and
depression itself is associated with poor self care, low locus of control, and poor impulse

control [Kelly 1993].

Neuropsychiatric Disturbances Associated
with Alcoholism

Clinicians need to be aware of common withdrawal syndromes that are associated with
abrupt alcohol cessation. Such states are often encountered in the acute hospital setting

when patients are admitted for urgent medical care but can also be seen in outpatient
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settings. Withdrawal syndromes include uncomplicated alcohol withdrawal, withdrawal
seizures, delirium tremens, alcoholic hallucinosis, and Wernicke’s encephalopathy.
Evaluation of withdrawal includes careful and early assessment of alcohol use, his-
tory of past withdrawal, type of alcohol used and its potency, amount ingested on daily
basis, and date and time of last drink taken. Management involves an ongoing dosing
schedule of a benzodiazepine such as chlordiazepoxide with assiduous and frequent
assessments to monitor the patient’s status and clinical response to this regimen. All
patients should also be prescribed thiamine 100 mg qd, folic acid, and a multivitamin.
The Clinical Institute Withdrawal Assessment for Alcohol-revised, or CIWA-AR [Sullivan
1991], is a useful instrument in helping the clinician evaluate the therapeutic response of
a detoxification regimen. Wernicke’s encephalopathy (WE) is an acute deficiency of thia-
mine and presents with overt delirium. It is managed with intravenous thiamine loading
and magnesium sulfate prior to glucose loading. If WE is not diagnosed and promptly
treated, it can lead to a chronic amnestic syndrome known as Korsakoff’s dementia.
Delirium tremens (DT) is a life-threatening and florid withdrawal state that pres-
ents with an agitated delirium; signs and symptoms include disorientation, psycho-
motor agitation, paranoia, perceptual disturbances (most often visual hallucinations or
illusions), and autonomic instability (tachycardia, sweating, fever)and tremor. DT is best
managed if it is recognized early and quickly treated with benzodiazepines and support-
ive care. Initial goals of treatment include vital sign stabilization and a mildly sedated
state. It is usually advisable for patients to have a private room for decreased stimula-
tion, and a staff member for constant observation is often necessary. While benzodiaz-
epines are still considered the standard of care to manage withdrawal, other treatments
are being actively studied with anticonvulsants such as valproic acid and gabapentin
yielding some promising results [Myrick 2001]. Unlike deliria from toxic-metabolic or
systemic etiologies, the electroencephalogram in DT shows a rapid brain wave pattern.
This distinction can help differentiate DT from other deliria when the etiology of an

acute confusional state is unclear.

Assessment of Alcohol Dependence

Once patients have completed a detoxification regimen to prevent or treat withdrawal,
definitive assessment and treatment of the underlying alcohol disorder commences. Two
screening instruments that are utilized are the CAGE questionnaire and the Michigan
Alcoholism Screening Test. Screening for alcohol disorders should be done routinely in
all HIV-positive patients, starting with the patient’s initial visit and then continuing on

regular basis (such as annually), even if an initial screen was negative. For patients who
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screen positive for problem drinking, a more formal assessment to make the appropriate
alcohol diagnosis needs to be pursued. Diagnoses range from episodic problematic or
dangerous drinking, which may not meet criteria for a formal DSM-IV disorder, to overt
alcohol abuse or dependence. These latter diagnoses can be active, or patients may have
a disorder in remission. A nonjudgmental and empathic approach with open ended
questions will result in the most candid answers about alcohol use. Specific questions
are also helpful, such as “when was your last drink of alcohol, even just one?”

As alcoholic patients rarely admit to having a serious problem, the first order of
business, once the diagnosis is made, is to communicate the need for treatment and to
persuade the patient to proceed. When patients deny or minimize their need to address
alcohol dependence, an intervention such as a therapeutic confrontation, may be indi-
cated to help overcome resistance and denial. In this strategy, loved ones are included
as well as professional staff, and the goal is for the patient to agree to pursue a recovery
program. Both at this initial juncture as well as during relapses, motivational interview-
ing is an important technique to assess an individual’s readiness for treatment. Such
interviews can help patients confront their denial of the severity of their alcoholism, and
to begin to accept responsibility for making the necessary changes to overcome and cope
with their disorder [Miller 2003].

For those IDUs who are coinfected with HIV and Hepatitis C, alcohol treatment
is critical, as ongoing alcohol use has been shown to accelerate the progression of liver
damage. While it is unclear if there is a certain threshold amount of ingested alcohol
below which alcohol use in moderation may not have deleterious effects on the liver in
this population, the goal should always be sustained abstinence since controlled drink-
ing, for patients with a history of problematic drinking, is seldom successfully achieved.
Cytokine treatment of Hepatitis C infection with alpha interferon may cause neuropsy-
chiatric complications such as depression and agitation which may lead to a relapse of
alcohol abuse as an attempt to self-medicate these distressing emotional symptoms.
Emerging data suggest that patients at high risk for depression should be considered for
prophylactic treatment of depression before interferon therapy is started with standard
selective serotonin receptor inhibitors [Musselman 2001].

Alcohol use can also have a potent negative effect on adherence to antiretroviral
therapy (ART). While it is clear that overt alcohol abuse or dependence often leads to
destabilization of a person’s life with progressive downward decline and inability to care
for self, including adherence to ART, it is also important to emphasize that even prob-
lematic drinking limited to occasional binges can have negative effects on adherence, as
both clinical research as well as clinical management suggest that ART adherence needs
to approximate 100 percent to maintain durable viral suppression. Thus any evaluation
of alcohol use must determine if the drinking episodes, or their aftermath, have any
negative effects, direct or indirect, on adherence to ART.
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Alcohol use is also associated with risky sexual behaviors as it affects judgment
and impulse control and the likelihood of employing safer sexual practices is lower.
Alcohol may also prompt patients to have sex with more partners and with people
who they do not know or are not well acquainted with. For HIV-infected IDUs, risky
sexual practices can lead to superinfection with resistant strains of HIV, as well as
other sexually transmitted diseases [Kelly 1993]. Communicating both serostatus as well
as discussing safer sexual practices prior to sexual activity is a key strategy to reducing
HIV transmission, but this is rarely done in persons who are actively drinking prior to
having sex. It is important for the clinician to inquire regularly about alcohol use and
unsafe sexual practices. This query should be done in a supportive way so that a patient
feels comfortable enough to disclose the specifics of these behaviors. Getting candid
answers will help patient and care provider formulate a treatment plan to reduce or stop
risky behaviors, or in the case of ongoing risky behaviors, a new plan can be discussed
and instituted.

Treatment of Alcohol Dependence

Treatment of alcohol dependence initially includes referral to a specific alcohol program,
such as a three or four week inpatient rehabilitation stay, or a day program that patients
would attend several days a week. All patients with an alcohol disorder should be referred
to a Twelve Step program such as Alcoholics Anonymous (AA) which is a self-help group
that emphasizes acceptance of a dependence on alcohol, provides mutual support and
understanding of how this disorder has adversely affected one’s life trajectory, and con-
nects the alcoholic patient to a healthy community of those in recovery. AA espouses
a model of complete abstinence from alcohol use and is not supportive of those who
attempt to continue to drink in a more moderate way. In addition to recovery programs,
treatment of alcoholism may include some form of psychotherapy, such as individual

or couples therapy.

Pharmacotherapies for alcohol use disorders

Pharmacotherapies such as disulfiram, naltrexone, and acamprosate may be helpful
adjunctive treatments to maintaining abstinence from alcohol and are most success-
ful in patients who are actively engaged in psychosocial therapies. In addition to these
treatments, antidepressant, antipsychotic, antianxiety, and mood stabilizing medicines
are increasingly used in the treatment of patients who may have other psychiatric co-
morbidities such as mood, anxiety, and psychotic disorders.

Disulfiram inhibits alcohol dehydrogenase and thus causes an accumulation of

the aldehyde state of alcohol. It works as a deterrent to any alcohol use; if alcohol is con-

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 165



sumed with disulfiram, a toxic reaction typically occurs in which flushing, nausea and
vomiting, and severe headache develop. Disulfiram is an effective treatment in patients
who are motivated to take it daily and thus who express strong interest in staying sober.
It is not initiated in the inpatient setting as patients typically express ambivalence dur-
ing the early stages of their attempts at sobriety. Disulfiram is contraindicated in severe
liver disease. Relevant drug interactions include raising blood levels of phenytoin and
isoniazid. Disulfram is contraindicated with alcohol-based liquid preparations of some
HIV protease inhibitors including amprenavir and ritonavir-lopinavir oral solutions as
well as ritonavir oral solution and capsules.

Naltrexone is an oral opioid antagonist that is a treatment for opiate abuse dis-
orders; it has also been used in alcoholism as it appears to block the euphoriating and
pleasurable effects of alcohol. Some have advocated that use of naltrexone may convert
a problematic drinker into a controlled drinker though this has not been systematically
studied. Because it is an opioid blocker, it cannot be used with those who take opioid
analgesics for pain management or are on opiate substitution therapy. It also has poten-
tial hepatic toxicity and needs to be used with caution in liver disease. Oral dosing starts
at 25 mg daily with gradual increase to 50 mg daily. As naltrexone is used as a treat-
ment of opioid dependence in IDUs, naltrexone may benefit patients with both alcohol
and opioid addiction. A new monthly injectable long-acting preparation of naltrexone is
expected to be released in 2006 or 2007.

Acamprosate is a novel treatment for alcoholism that has efficacy in clinical trials
prolonging length of abstinence. While its mechanism of action is not fully understood,
it is a glutamate receptor modulator, and chronic alcohol abuse is known to disrupt sev-
eral neurotransmitters, including glutamate. Its therapeutic effect is to reduce craving
for alcohol. It can be used in liver disease; the only absolute contraindication is severe
renal impairment. The starting and maintenance dose is 666 mg TID; side effects
include diarrhea. Because of its TID dosing, this treatment requires good adherence
as well as social support. There have been anecdotal reports of combining acamprosate
with naltrexone to optimize alcohol pharmacotherapy by employing two medicines with
different mechanisms of action.

Since nonsubstance use psychiatric comorbidity is prevalent in alcohol depen-
dent people, the clinician needs to closely monitor for the presence or even emergence
of mood, anxiety, and psychotic disorders once a patient is sober and in alcohol treat-
ment. Unipolar depression warrants aggressive antidepressant treatment as well as
psychotherapy, and bipolar spectrum disorders are treated with mood stabilizing
agents such as litihium, valproate, as well as atypical antipsychotics such as quetiapine,
olanzapine, risperidone, and others. Drug interactions can be problematic so it is
essential that all interactions are considered prior to starting treatment; this is also

important if changes are made to an ART regimen. First line treatment for anxiety
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disorders such as panic disorder and generalized anxiety disorder includes selective
serotonin reuptake inhibitors such as citalopram and escitalopram as well as serotonin-
norepinephrine reuptake inhibitors (venlafaxine). These drugs have minimal drug
interactions with ART regimens. Benzodiazepines are in general contraindicated in this
population as the risk of both abuse and dependence is high, and the risk for harm
from combined use of alcohol and benzodiazepines, or overdose is also elevated. Both
atypical antipsychotics as well as the older typical class are also often employed to treat
anxiety disorders in those who do not respond to SSRIs or SNRIs. While extrapyramidal
side effects are less common with the newer atypical agents, other side effects such as
metabolic syndrome with weight gain and glucose dysregulation can be seen. The treat-
ment of psychotic disorders such as schizophrenia, schizoaffective disorder, and mood
disorders with psychotic features is beyond the scope of this chapter. However, it is
important to assess for presence of hallucinations, delusions, and disordered thought
process as psychotic patients often have alcohol use disorders as well [Schuckit 1997;
Cantor-Graae 2001].

Rates of attempted and successful suicides are alarmingly high in alcohol abuse
and dependence and thus careful assessment and ongoing monitoring is critical. Patients
may require emergent inpatient psychiatric hospitalization for safety, evaluation, and
treatment. Alcohol detoxification as discussed above is often accomplished at an inpa-
tient psychiatric unit unless life-threatening withdrawal, such as delirium tremens, is
present or suspected. Once the patient is psychiatrically stable, transfer to an inpatient
alcohol rehabilitation center may be indicated. In less severe cases, patients may transi-

tion to a structured day program.

Alcohol-Related Liver Disease

Alcohol ingestion leads to a range of liver pathology from asymptomatic fatty liver to cir-
rhosis and liver failure. Heavy intake (>8og/day) for more than 10 years seems to be the
threshold for severe liver disease [Lelbach 1975], although short term exposure to large
amounts can produce fatty liver or alcoholic hepatitis. Since at least half of those in the
heaviest alcohol ingestion category do not progress to end-stage disease other factors
have been sought. Among the important cofactors, gender and hepatitis virus infection
stand out. Perhaps because they metabolize alcohol at a slower rate, women seem to
progress to advanced stages of alcoholic liver disease at a higher frequency and more
quickly than men [Gavaler 1995].

Diagnosis of alcoholic liver disease may be difficult until the end-stage complica-

tions ensue. Patients may be asymptomatic and have unremarkable physical examina-

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 167



tions even with advanced disease. Alcoholic hepatitis may present with signs of fever,
abdominal pain, and tenderness. Cirrhosis can feature evidence of portal hypertension
such as splenomegaly, ascites, and caput medusa or signs of hepatic failure including
palmar erythema, gynecomastia, and hepatic encephalopathy. Liver function tests are
often abnormal; a common pattern includes an increase in AST (SGOT) that exceeds
the increase in ALT (SGPT) by twofold. Hematologic abnormalities such as leukocytosis,
macrocytosis, and thrombocytopenia are often identified in those with alcohol-related

liver disease.

Alcohol and viral hepatitis

Hepatitis B and C infection are highly prevalent among HIV-infected IDUs and HIV
appears to significantly accelerate the course of HCV disease leading to end stage liver
disease, cirrhosis, and hepatocellular carcinoma. Since treatment of HCV is difficult,
expensive, and has limited efficacy in HIV-positive patients, especially those infected
with genotype 1, it is important to understand cofactors that may worsen the course and
intervene in those that are reversible. Among the factors known to worsen the course of
HCV infection, only heavy alcohol consumption appears modifiable. Other risk factors
include male gender and older age at the time of infection [Poynard 1997].

Alcohol ingestion worsens the course of HCV infection in at least three important
ways: 1) it accelerates the progression of liver fibrosis and the risk of developing cirrho-
sis; 2) it increases the risk of hepatocellular carcinoma; and 3) it decreases the response
to interferon therapy. In a cohort of injection drug users with HCV there was a 3.6-fold
increase in relative incidence of end stage liver disease in those consuming >260g/week
of alcohol [Thomas et al. 2000]. Some studies have found that even limited alcohol
intake may accelerate fibrosis in HCV infection [Pessione 1998] but this has not been
clear in some others [Monto 2004]. Alcohol appears to exert a potent synergistic effect
with viral hepatitis on the risk of hepatocellular carcinoma. In an Italian study, the rela-
tive risk of hepatocellular carcinoma associated with surface antigen positive hepatitis
B infection was 64.7 in alcoholics compared to 11.4 in non-alcoholics [Donato 1997]. A
negative impact of previously heavy drinking on the response to alpha interferon treat-
ment of HCV persisted even after achievement of abstinence [Okazaki 1994]. Many of
these cofactors converge in the HIV-infected patient leading one group to estimate a
median expected time to cirrhosis in a patient with less than 200 CD4 cells who drinks
more than 50 g of alcohol daily of 16 years versus 36 years for a comparable HIV-
infected patient with more than 200 CD4 cells and 50 g or less of alcohol intake daily
[Benhamou 1999]. The mechanisms by which alcohol aggravates HCV are not certain.
Depression of cell mediated immunity may lead to an increase in the HCV replication
rate and increase the range of HCV quasispecies. In addition alcohol may impair liver

regeneration after injury.
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4. Ethics, Clinical Research, and
Drug User Involvement






The first step to learning more about vulnerable groups’ disease

progression and response to drug therapies is simple: include the

groups in trials. As it is, ARV agents are often marketed without
accurate information appropriate for drug users, who comprise a large
population of those who will receive the medications and interventions

that researchers are investigating.

Clinical Trials and Active Drug
Users: A Story of Unmet Needs

Konstantin Lezhentsev, Mauro Guarinieri, and Daniel Raymond”

Most clinical trials are guided by research ethics that attempt to ensure that study par-
ticipants are protected from exploitation and coercion, as well as other forms of harm.
All clinical trials involve some degree of potential risk for the research subjects. Ethical
research attempts to strike a balance between potential risks and benefits while pro-
tecting people from exposure to unreasonable dangers to their health and safety. The
interpretation of these goals has led to standards and regulations that restrict or discour-
age research on groups perceived as vulnerable to exploitation or greater harm, such as
prisoners and pregnant women.

Although the protection of research subjects remains an important concern, over
time the debate on ethics has shifted away from excluding vulnerable persons’ participa-

*Konstantin Lezhentsev is a consultant on HIV treatment for injecting drug users in Kyiv, Ukraine.
Mauro Guarinieri is Chairperson of the Global Board of the Global Network of People Living with HIV/AIDS.
Daniel Raymond is Director of Policy at the Harm Reduction Coalition.
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tion in medical research in order to protect them from all risks. A growing number of
researchers and advocates argue that such blanket exclusions may themselves be harmful
by restricting the relevance and validity of research findings to narrowly-defined “ideal”
study populations. According to these researchers and advocates, limiting research to
“ideal” populations can result in an inadequate evidence base for understanding differ-
ences in the progression and manifestation of disease as well as the relative safety and
efficacy of treatment in vulnerable groups.

Often, the impact of exclusion criteria in HIV research results in clinical trial study
populations unrepresentative of the range of people living with HIV. For example, a
recent analysis of eligibility criteria conducted by two large, government-funded clinical
trials networks in the United States—the Adult AIDS Clinical Trials Group (AACTG)
and the Community Programs for Clinical Research on AIDS (CPCRA)—analyzed the
eligibility of participants in the separate Women’s Interagency HIV Study (WIHS) cohort
of HIV-positive women. On average, at least 42 percent of women in the WIHS cohort
would be excluded from AACTG and CPCRA studies.! This analysis was restricted to
objective exclusion criteria, and could not determine the effects of criteria relying on inves-
tigator judgment, such as the following examples from AACTG and CPCRA protocols:

> Subjects considered by the investigator to be unlikely to comply with study treat-
ment regimens or evaluation schedules, or likely to be harmed by active drug or
alcohol use.

> Possible current substance abuse that could prevent compliance with the study
medication, at the discretion of the local investigator.

> Patient should be able, in the clinician’s opinion, to comply with the protocol.

The first step to learning more about vulnerable groups’ disease progression and response
to drug therapies is simple: include the groups in trials. The second and more complex
step is to ensure that, when marginalized groups are included, they represent the full
spectrum of the population targeted to receive the therapy. Although the ultimate goal
of the process should be to learn how to prescribe drug therapy safely for the patient
groups who will be receiving them, objective and subjective exclusion criteria often result
in an inadequate evidence base for understanding differences in the progression and
manifestation of disease as well as the relative safety and efficacy of treatment in vulner-
able groups.

In HIV research, drug users and other socially stigmatized and marginalized indi-
viduals have historically been excluded from, or underrepresented in, clinical research.
This lack of representation limits information on the comparative safety and efficacy of
antiretroviral (ARV) treatments and hinders the development of optimal care for HIV-

positive drug users. The marginalization of drug users in clinical trials also reinforces

172 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



the stereotypes and false assumptions used to justify the blanket or de facto exclusion of
drug users from access to ARV treatment.

Injection Drug Use and HIV/AIDS: Legal and Ethical Issues,> a 1999 report by the
Canadian HIV/AIDS Legal Network noted the following:

[tlo systematically exclude active drug users from clinical trials is equivalent to
a refusal to obtain knowledge necessary to adequately treat those who are often
most in need of care... [[]t is therefore ethically wrong to exclude these people
from studies that can inform whether treatment for HIV-positive drug users
needs to be adjusted from the treatment approaches used in people who do not
use controlled substances.

Despite high HIV prevalence, drug users are still largely excluded from clinical trials,
especially when the research applies to ARV treatment. According to Gerald Friedland,
drug users have not been proportionally enrolled in most major North American and
European trials. This includes studies conducted by the ACTG and CPCRA research
groups.® As a result, ARV agents are often marketed without accurate information appro-
priate for drug users, who comprise a large population of those who will receive the
medications and interventions that researchers are investigating. Under-studied areas
relevant to clinical management include information on pharmacokinetic and drug-drug
interactions between antiretrovirals and recreational drugs, complications of ARV ther-
apy, prophylaxis of opportunistic infections, interactions with methadone and buprenor-
phine, and information on HIV disease itself.

Attempts to identify differences between HIV-positive injection drug users (IDUs)
and non-IDUs in HIV disease progression, morbidity and mortality, and response to
highly active antiretroviral therapy (HAART) have yielded mixed, often conflicting,
results, due in part to methodological problems and a range of confounding factors.*
Current and former IDUs living with HIV often experience significant non-HIV/AIDS-
related mortality due to overdose, bacterial infections such as pneumonia, and violence.
High rates of comorbidities, particularly hepatitis C coinfection and mental illness, have
negative impacts on health and survival, and may compromise HIV treatment outcomes
through decreased tolerability of HAART and poorer adherence.

While some studies have found poorer virologic and immunologic responses to
HAART among IDUs, other research shows that injection drug users can clearly benefit
from and adhere to HIV treatment at levels comparable to other groups, given proper
adherence support and clinical management. Disparities in access to and engagement
in health care related to stigma, discrimination, housing status, and incarceration may
account for much of the reported differences in HIV treatment outcomes and mortality.
In turn, HIV clinical guidelines specific to IDUs must incorporate adherence support,

opioid substitution therapy, mental health screening and management, overdose preven-
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tion, and hepatitis C care and treatment. A study comparing mortality in HIV-positive
and HIV-negative IDUs in a large United States cohort underscores the importance of
tailoring HIV care strategies to drug users to address broader health concerns.’ The
study indicated that HIV-positive injecting drug users initiating HAART at CD4 T cell
counts above 350 experienced mortality rates comparable to HIV-negative IDUs. Early
initiation of HAART, at a threshold higher than that recommended in clinical guidelines,
yielded substantial reductions in non-HIV/AIDS-related deaths, most notably in deaths
due to overdose and viral or bacterial infections. Earlier initiation of HAART has also
been proposed for people coinfected with hepatitis C, a group representing up to 9o
percent of HIV-positive injection drug users.® Such research makes a compelling argu-
ment for broader inclusion of drug users in HIV clinical research to provide a better
characterization of the relative benefits and risks of treatment in this population.

The Leadership Statement on Injecting Drug Use and HIV/AIDS,” a document
presented at the XV International AIDS Conference in 2001, urged regulatory agencies
to require pharmaceutical companies and other bodies to undertake clinically relevant
trials involving active drug users. The same demand was raised by a massive interna-
tional campaign that led to the inclusion of methadone and buprenorphine in the WHO
model list of essential medicines. Both statements stressed the importance of securing
informed and equal involvement of active drug-users in ongoing clinical trials of new
anti-HIV agents. The statements identified this inclusion as part of a broader advocacy
effort to provide full, equal, and universal access to ARV treatment for populations that
had been discriminated against in receiving HIV treatment and prevention interventions.

Clinical trial enrollment criteria has shifted over the last decade from a blanket
exclusion on people with “substance abuse” histories toward a focus on the discretion
of individual investigators to determine whether a potential subject’s drug or alcohol
use would limit their ability to fulfill the requirement of the study. Despite these
changes, drug users are still often excluded from clinical trials because of concerns about
adherence and loss to follow-up. In many respects, the current language and practices
guiding trials have simply shifted the onus from trial sponsors to individual researchers.

The stereotype that drug users cannot adhere to HIV treatment remains the single
most important factor limiting access to treatment for injecting drug users and, for the
specific purpose of this chapter, their enrolment in clinical research. Studies by Ware et
al.® outline the stereotypes of the non-adherent drug user as:

I. someone who leads a chaotic life;
2. someone who is constantly using drugs;
3. someone whose drug use automatically precludes them from taking medication

as prescribed; and

4.  someone whose life and problems are intrinsically different from non-users.
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These widely-held assumptions contradict a wealth of evidence on adherence and drug
users. While overall adherence rates among HIV-positive IDUs are lower in a number
of studies, a substantial proportion of drug users demonstrate high levels of adherence
to HAART. In addition, a range of interventions—including opioid substitution therapy,
clinic- and community-based adherence support, treatment of mental illness, and hous-
ing—can increase adherence rates to levels approaching those of other groups of people
living with HIV. The presumed inability of drug users to adhere to treatment results in
beliefs that drug users are “difficult to treat” and poor candidates for HIV therapy.

These assumptions about adherence have also lead to the practice of investiga-
tors excluding drug users from clinical research on the grounds that they are unable
to adhere to complex treatment protocols and, therefore, also unable to participate in
clinical research. The example of Thailand’s trial of the AIDSVAX gp-120-based vaccine,
which involved 2,500 seronegative IDUs in Bangkok’s methadone clinics, refutes this
widely held misconception. Retention in the cohort was remarkably high. Loss to follow
up per year was reported at 1.5 percent,® while overall retention exceeded 9o percent
during the three year study.

When these results are contrasted with Ware’s research into investigator bias
regarding drug users’ capacity to adhere to treatment and their suitability for clinical tri-
als, the focus for further advocacy is clear. The views and practices of researchers must
be changed so that active drug users are seen as important and appropriate participants
in clinical research. Clinicians are notoriously poor at predicting the likelihood that a
patient will adhere to treatment, and often make erroneous assumptions of non-adher-
ence based on patient characteristics including substance use and housing status.”™
Efforts to make clinicians better and more informed predictors of adherence should
include the development and validation of simple screening tools to clinical trial exclu-
sion criteria that rely on investigator discretion.

Without these kinds of changes, the research community will continue to fail
in both investigating and addressing crucial issues regarding ARV treatment of HIV-
positive drug users. Refusing to enrol active drug users in clinical research supports
the reluctance, or unwillingness, of treating physicians to prescribe ARV to drug users.
That such refusal is often based on researchers having their own stereotypes about
drug use and drug users is clearly unacceptable. However, a better understanding of
how investigators judge whether “active alcohol or substance use could compromise
the subject’s safety or compliance with the study protocol procedures”—to cite repre-
sentative language from current phase III protocols of investigational antiretrovirals—
is key to developing effective advocacy for greater involvement of active drug users in
clinical research.

Focussing on investigators, however, does not exclude the role of industry and

government research sponsors. As rightly noted by Friedland,' there is not only a need
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for more studies of HIV therapeutics among drug users, but also more studies on an
array of abused substances, including prescribed and illicit drugs. When incorporating
substance abusers into clinical trials, sufficient numbers should be obtained to enable
stratification by substance abuse status. The overall clinical care of drug users during
the trial should be improved by integrating medical, psychiatric, and substance abuse
services, which, in turn, will bring more drug users into therapeutic trials.

All of these possibilities, however, will go unrealized if physicians continue to cling
to the misconception that drug users are unable to adhere to ARV therapy. Until they
reject this notion, they will keep overlooking the confounding factors that affect adher-
ence and clinical outcomes. Like it or not, drug users represent a significant proportion
of the global HIV-infected population. Yet stereotypes coupled with the variability of
effects from illegal drugs and society’s neglect and scorn toward drug users keep them
locked out of ARV treatment research. Lack of research data then fuels and justifies
physicians’ refusals to prescribe ARV therapy for drug users.

It will require greater effort and cost to recruit hard-to-reach groups and keep them
in clinical trials. But these steps must be taken and combined with creative strategies
to help investigators work toward comprehensive representation of underrepresented
groups in clinical research. One promising development is “network sampling,” a sys-
tem in which drug users work as peer recruiters and are proving to be more effective at
reaching IDUs than professional community outreach workers.” Peer recruitment could
be incorporated into clinical trials conducted in communities where large numbers of
IDUs reside. In addition, researchers could consider seeking the advice and participation
of community groups and local opinion leaders. Even if such efforts only result in the
inclusion of a small number of active drug users in each clinical trial, the data can still
be pooled using systematic reviews to provide better information to practitioners that
may lead to safer prescribing.

It is time to break the vicious cycle of not including IDUs in research and then
denying them ARV treatment because little data exists. Advocates and investigators
who are truly concerned about public health must recognize that clinical research has to
be relevant to the populations for whom the medications or interventions are intended.
This simple principle can guide investigators in planning and conducting research on
specific populations—including active drug users—that will support and develop the

highest possible standards of treatment and care.
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Snapshot: Trials and Tribulations: Thai Drug Users and HIV
Prevention Research

Karyn Kaplan*

Thailand first documented an “explosive” HIV epidemic among injecting drug
users (IDUs) in the late 1980s, when prevalence among incarcerated injectors
skyrocketed from 2 percent to 43 percent within a six-month period. Since then,
the lack of an effective government response has resulted in a persistent HIV
epidemic of nearly 50 percent prevalence among injectors nationally. Between
2001 and 2004, there was still no decline in the IDU HIV infection rate, which

remains at approximately 42.2 percent today.’

In response to the AIDS crisis among IDU, as well as the long history of human
rights abuses against them, a group of Thai drug users organized the Thai Drug
Users’ Network (TDN) in December 2002. Comprising over 100 HIV-positive
and HIV-negative users from across the country, TDN works as an advocacy
organization to bring attention and redress to the issues of HIV and human
rights violations in their community. Most notably, TDN coordinated local and
international coalitions to protest Prime Minister Thaksin Shinawatra’s violent
2003 drug war, which resulted in the extra-judicial execution of nearly 2,500
people allegedly involved with drugs. The drug war was notoriously character-
ized by a litany of other crimes including blacklists, arbitrary arrest and deten-
tion, forced drug treatment in makeshift military boot-camps, and the breach

of due process.?

Against the backdrop of this repressive environment, Thai researchers began
a clinical trial in 2005 studying the safety and efficacy of once-a-day Tenofovir
(TDF), a drug currently used in HIV treatment, for pre-exposure prophylaxis

(PREP) against HIV in injecting drug users.

TDN expressed support for the development of new HIV prevention tools for
HIV-negative people, but criticized the lack of provision of a comprehensive
prevention package for the trial’s 1,600 participants. It was clear that provid-
ing participants with clean injecting equipment—an evidence-based and cheap
approach to IDU HIV prevention—was eminently more accessible than an

expensive bio-medical intervention that was unlikely to reach Thai IDUs any time

*Karyn Kaplan is Director of Policy and Development with the Thai AIDS Treatment Action Group.
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soon, even if proven effective. Yet according to the tenofovir PREP protocol,

clean injecting equipment would not be distributed.

Through engagement and dialogue with the trial researchers and collaborating
sponsors like the Ministry of Public Health and the U.S. Centers for Disease
Control, TDN fought to ensure that basic ethical and procedural standards were
respected, community representatives were involved in the protocol design and
implementation, and that an acceptable standard of care and treatment was
provided. Unfortunately, mutual agreement was never found on most of these
points, and the trial began recruitment and implementation in 2005 without

TDN'’s endorsement.

The tenofovir trial was not the first time that Thai IDUs have been used to
benefit science. In 2003, more than 2,500 injectors were recruited into the
AIDSVAX B/E HIV Vaccine Efficacy Trial by the Bangkok Metropolitan Author-
ity (the vaccine was found to be ineffective, but principal investigator Kachit
Choopanya, stated that “...Thailand has strengthened its research capacity and
acquired valuable expertise with which to carry on clinical research”).3 The
World Health Organization (WHO) has designated Thailand a target country for
the development of a vaccine for primary HIV prevention because of this capac-
ity, as well as the less-stated but obvious high infection rates among certain

neglected groups, such as IDUs.

Given its enthusiasm and reputation for HIV research, it is surprising that the
Thai government has repeatedly ignored scientific evidence supported by orga-
nizations such as WHO that shows that increasing the availability and utilization
of sterile injecting equipment “contributes substantially to reductions in the rate
of HIV transmission”4 among IDUs. Active drug users are disproportionately
affected by HIV yet have been excluded in Thailand from accessing anti-ret-
roviral therapy (ART).> Currently, there are no government-sanctioned needle
exchanges. Nor does Thailand promote harm reduction or comprehensive HIV
prevention for IDUs as a matter of policy, despite the prime minister’s pro-
nouncement at the 2004 International AIDS Conference that “the government
has changed its mindset and we now see drug users as patients who require

our support and treatment.”®

Since official rhetoric was not reflecting reality for IDUs in Thai-

land, TDN responded to the tenofovir trials by charging researchers
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with exploiting injectors for their high HIV risk while providing a substandard
prevention package to participants. Similar tenofovir PREP trials conducted in
other countries among groups at-risk sexually for HIV provided participants with
condoms along with counseling and other prevention interventions. Why was
clean injecting equipment—the safety equivalent of condoms for groups at risk
to HIV through drug use—not provided to IDUs? Why in Thailand were such
safety standards not upheld?

Citing the Declaration of Helsinki—the World Medical Association’s guidelines
for the ethical conduct of medical research in human subjects—TDN insisted
that placebo-controlled trials (such as the Thai tenofovir PREP study) should
only be used in the absence of proven prophylactic, diagnostic, and therapeutic
methods. If a placebo trial was going to be implemented, clean injecting equip-
ment must be provided. Trial investigators claimed that U.S. government policy
prohibiting the use of federal funds to support needle exchange, as well as local
Thai law, forbade them from providing a comprehensive prevention package.
TDN countered that providing needles in the name of public health was not a
crime according to the law, and that the Medecins Sans Frontieres—Belgium
office in Bangkok was willing to act as a third-party provider. Yet investigators
refused to alter their protocol. TDN also cited other flaws in the trial, includ-
ing 1) lack of community involvement in the design of the protocol, 2) lack of a
community advisory board, 3) potential for coercion of methadone clinic clients
into the trial by methadone clinic staff who doubled as trial recruiters, and 4)

sub-standard post-trial provisions of treatment and care.

TDN continued to challenge the trials by utilizing numerous avenues for advo-
cacy including face-to-face and telephone dialogues and written correspon-
dence. TDN also used the media, public letters, statements at conferences,
public demonstrations, and participation in forums where researchers and
community AIDS and human rights activists could gather and strategize about
the issues raised by the tenofovir trials. Ultimately, TDN with allies including
the Center for AIDS Rights and the Thai Network of People Living with HIV/
AIDS brought a petition to the National Human Rights Commission (NHRC) to
investigate the trial’s possible ethical and human rights breaches. The coalition
was immediately confronted with the challenge of replacing the commissioner
assigned to the case, who also sat on the institutional review board commit-

tee that approved the tenofovir trial. In a meeting prior to TDN’s request for
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his resignation from the case due to his conflict of interest, the commissioner
addressed drug users by saying, “Why can’t you give a little back (to the Bangkok
Metropolitan Authority)? They do give you methadone, after all.””

Until laws and policies are in place to help avert a health crisis rather than per-
petuate one, trials such as the Thai tenofovir study will raise serious questions.
In the absence of complete HIV prevention tools based on needs defined by
the community under study, such trials are ethically indefensible and should

not take place.

The issues raised by the tenofovir study also underscore some of the larger prob-
lems of how pervasive negative attitudes toward drug users, fueled by political
initiatives such as Thailand’s recent drug war, foster intolerance toward groups
that need immediate humane and evidence-based protections for their health
and human rights. Scientists and activists in rich countries that can afford
access to patented pharmaceutical products may be able to take the longer view.
But groups like injecting drug users in Thailand may see only more sickness and
death in their future if researchers and community advocates do not work harder

to find more common ground in their efforts to fight HIV/AIDS.
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HIV epidemics among IDUs in 2005 are largely preventable.
If we could use the full tool kit of prevention services where these
epidemics are occurring, we could dramatically reduce transmission
and bring infection rates down to the very low levels seen

where prevention has been taken to scale.

HIV Prevention Research among
IDUs in Prevention-Limited
Settings: Ethics, Human Rights,
and Research Priorities

Chris Beyrer”

The emerging and ongoing global epidemics of HIV-1 among injecting drug users (IDUs)
in 2005 are stark evidence of the need to implement existing prevention tools and to
develop and test new ones. In settings that have full access to HIV prevention services
for IDUs and high coverage rates of those services, HIV spread among IDUs has been
well controlled Yet such settings are uncommon, and are particularly rare in develop-
ing countries. In a 2004 global review, one group estimated that roughly four out of

five IDUs worldwide lived in developing, not developed, countries [Aciejas et al. 2004].

*Chris Beyrer is Associate Professor at the Johns Hopkins Bloomberg School of Public Health, and Director of
the Johns Hopkins Center for Public Health & Human Rights.

181



Vaccines have long been shown to be among the most effective prevention strategies for
prevention of viral infectious diseases, but have particular importance in low-resource
settings because of their marked cost-effectiveness. In addition to continuing efforts
to find a vaccine, the global roll-out of antiretroviral (ARV) therapy now underway will
demand increased use of effective strategies including harm reduction, drug treatment
on demand, and peer outreach and education to maximize adherence, access, and the
clinical benefits of ARV therapy. Efforts to develop and test a safe and effective HIV
vaccine will require IDU-specific research, as many immunologists and vaccinologists
think that developing a vaccine against low efficiency sexual exposure is more possible
than a vaccine against the kinds of direct bloodstream exposures thought to lead to HIV
infection in IDUs and blood products recipients [Beyrer 2002].

We don’t have the science to answer this question directly. But it is likely that we
will only really understand HIV vaccine efficacy in sexual versus parenteral exposure
when we have better vaccines, and when we can conduct definitive trials. Currently,
it is clear that we will only develop those future HIV vaccines through clinical trials in
human volunteers.

Prevention research generally is essential to investigate pre-exposure prophylaxis
approaches, new substance use treatments and programs, and novel social, behavioral,
and structural interventions to prevent HIV [Page-Shafer et al. 2005]. These would seem
to be uncontroversial assertions. Yet HIV prevention research for IDU populations has
been an arena of increasing controversy and debate [Chua et al. 2005]. But what have
been the drivers of contention in the field? And how might communities, researchers,
and decision makers respond to these concerns more effectively and ensure that new and

beneficial technologies and approaches reach individuals and communities at risk?

Prevention Trials and the Need for Incidence Measures

While there are many approaches to measuring the impact of interventions, the gold
standard for tests of efficacy is randomized and controlled trials. Prevention trials are
a subset of such trials, and have generally used similar methods to other kinds of trials.
Where prevention trials differ most fundamentally from others is that prevention trials
generally require not already infected or ill participants, but healthy uninfected volun-
teers who are at risk for the outcome of interest. For HIV prevention research with an
outcome of new, or incident, HIV infection, this means enrollment of HIV-negative
but at-risk individuals. This is in marked contrast to the clinical trials through which
research developed highly active antiretroviral therapy (HAART), and which required
trial participants with HIV infection and/or clinical AIDS. In the AIDS drug trial effort,

182 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



patients demanded access to clinical trials and communities and researchers jointly saw
them as a key way of improving access to new therapies, supporting AIDS clinic infra-
structures, and working together to reach effective therapy. Indeed, the AIDS Clinical
Trial Group, ACTG, which did so many of the key trials leading to triple therapy has
been seen as a model of cooperation between researchers, affected communities, and
the government sponsor (the Division of AIDS of the National Institute of Allergy and
Infectious Diseases of the NIH). Prevention trials are very different. They generally
require that either very high risk individuals be recruited, or enrollment numbers must
be very large to measure prevention impacts. Most of the participants will not become
HIV infected, and will likely derive little, if any, personal benefit from participation.
Nevertheless, to measure prevention efficacy, or its absence, substantial numbers must
be recruited, and incidence rates need to be high enough to make comparisons possible.
This is true for HIV prevention trials in all transmission settings: prevention of mother-
to-child transmission; and of trials aimed at prevention of sexual transmission, such as
vaginal microbicide trials and the several male circumcision studies either underway or
recently completed, as well as in trials for prevention of HIV infection among IDU. The
scale of these undertakings, and their cost, can be enormous. The first HIV vaccine trial
to test efficacy (the VAXGEN trials of AIDSVAX) enrolled over 5,400 HIV-uninfected
but at risk gay and bisexual men and cost over 200 million dollars [Colfax et al. 2005].
Several vaginal microbicide trials in 2005 included thousands of participants. A large
vaginal microbicide trial conducted in Ghana, West Africa, which used HIV infection as
its endpoint, was prematurely halted due to HIV infection rates that were too low [Family
Health International 2005]. Studies with low infection rates, like this one, are generally
deemed unfeasible. From an ethics perspective, it becomes ethically difficult to justify
risks, however minimal, to participants, if it is clear that the studies will be unable to
address the primary questions they were designed to answer.

Because of their scale, complexity, and cost, HIV prevention trials have led inves-
tigators to seek populations and settings where HIV incidence rates—at individual and
population levels—can support successful trials. As an example, prevention of mother-
to-child transmission trials can no longer feasibly be done in the United States and
Western Europe because the rates of transmission are simply too low and the numbers
of pregnant women with HIV infection in any one clinic or hospital in a year are too
low to make research feasible. While this is wonderful from a humanitarian and public
health perspective, it does not make research feasible. In 2004, the entire United States
had fewer than 200 HIV-infected births in a population of over 280 million citizens
[CDC 2005]. In contrast, there are many countries in southern Africa where more
than one out of every five pregnant women are HIV-infected, and where new drugs and
therapies to prevent mother-to-child transmission can be evaluated in one hospital in

a matter of months. A study of vaginal washing to prevent transmission during labor
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successfully enrolled over 3,300 mothers with HIV infection in one hospital in Malawi
over a three month period [Taha et al. 1997]. It is simply sound science to implement
prevention research where disease incidence is high, and questions can be most effi-
ciently answered. Vaginal microbicides must be tested in large scale trials where HIV
incidence rates among those at sexual risk are high enough to make such trials fea-
sible. And by extension, HIV prevention studies among IDUs need to be done where
HIV infection rates are high enough to measure the impact of new interventions. The
Bangkok trial of the VAXGEN product AIDSVAX BJE is a good example of this kind of
research. This study enrolled over 2,500 IDUs in Bangkok, and reached a definitive
trial outcome (no efficacy of the candidate vaccine) in timely fashion, and with a trial
about half the size of the related trial among gay and bisexual men in the United States,
Canada, and the Netherlands [Pittisuthitum 2005].

Does this not imply that HIV prevention trials, including vaccine trials and micro-
bicide trials, actually require some study participants to become HIV infected in order
to answer questions of efficacy? Yes. Prevention trials in which too few participants
become infected are underpowered, to use a statistical term, and do not allow researchers
to assess if a given intervention worked to prevent infection. This is especially relevant
for those interventions, like HIV vaccines, where there is no product with any evidence
of efficacy. In such cases, experimental arms of trials can only be compared to place-
bos—we have nothing else with which they can be reasonably compared since nothing
has been shown to work. This is acceptable ethically as long as researchers make it clear
to all volunteers that they may be randomized to a “real” drug or vaccine or to a placebo
arm. And it is acceptable as long as every participant receives a minimum standard
of HIV prevention services. These services generally include individualized HIV risk
reduction counseling, preventive education, and a minimum standard of HIV prevention
tools. In sexual transmission trials such as vaginal microbicide trials, this minimum
package has included counseling, education, free condoms at study visits, and treatment
for selected sexually transmitted diseases [Van Damme et al. 2002]. These measures can
often reduce the HIV incidence rate in a study cohort by as much half. Trials are usually
designed with large numbers of participants and conservative estimates of infection rates
to address the declines that good basic prevention efforts can achieve.

The issue of what basic prevention constitutes for parenteral transmission trials
among IDUs would seem straightforward. Yet this issue has become a key area of con-

tention on ethical and human rights fronts for IDU related research.
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Prevention Standards for Trials

To deal with the reality that prevention trials must offer prevention services and that
these services will generally reduce HIV risks and rates, making it harder to measure
new prevention approaches, the research and ethics communities have come to a con-
sensus: prevention services have to be offered to all participants in trials where HIV
infection is an outcome, and these trials must be designed such that they will still have
enough infections afier the best prevention efforts have been offered to all participants
to be able to yield measurable results. This can be called the residual incidence: the rate
of new HIV infections which remain in a trial population after we have given prevention
our best effort. This has increased the size and cost of prevention trials, but has also
helped ensure participant, community, and political support for these critical studies.
Since trials in most fields and for virtually all licensed vaccines now in use have been
iterative in nature—requiring multiple large field trials over years or decades to achieve
success—the long-term support for HIV prevention trials in the communities where
they are mounted is of critical import. Page-Shafer and colleagues, writing about plan-
ning an efficacy trial to study the use of pre-exposure prophylaxis with the antiviral drug
tenofovir (tenofovir disoproxil fumarate) to prevent HIV infection among female sex
workers in Cambodia, described the package of prevention services they argue meet the
minimum standard:

The best standard of care for HIV prevention in individuals that is currently
available is the provision of information about HIV transmission and how infec-
tion can be avoided, condoms to people who may be at risk through sexual expo-
sure, and sterile injecting equipment to people at risk through injection practices
[Page-Shafer et al. 2005].

The Cambodian tenofovir trial was halted in 2004 by the Cambodian government due
to concerns raised by community groups, including concerns about the prevention
standard and whether the researchers were deliberately planning to limit prevention
in order to have high HIV-infection rates. This allegation was vigorously denied by the
investigators, who maintained that they would provide quality counseling, preventive
education, and condoms, for a study population at sexual risk [Page-Shafer et al. 2004].
Whatever lessons can be derived from this unfortunate situation, one clear outcome is
that researchers and communities need to address concerns about prevention packages
in prevention trials early, openly, and together, if outcomes like the Cambodian tenofovir
trial are to be avoided in the future. We need prevention research and an HIV vaccine,
and we will only get these as a global community if prevention standard issues are
addressed.
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What then is the minimum package of prevention services that ought to be provided
to IDU participants in prevention trials? The evidence from two decades of research in
this arena is clear: IDUs should be provided with individualized risk reduction counsel-
ing, which should include assessment of both their injection and sexual risks for HIV
acquisition; IDUs should be provided condoms for prevention of sexual transmission;
IDUs should be provided clean needles and syringes to reduce their risk of needle shar-
ing. Some would argue that there is an additional component to this basic package: IDUs
should be provided at least referral, and with a reasonable expectation of access, to drug
treatment if they want it, and with treatment regimes with evidence of efficacy for HIV
prevention, such as methadone maintenance therapy (MMT). And this is where the issue
becomes complicated. While the science of prevention of HIV infection through inject-
ing drug use transmission is relatively straightforward, the policy environment around
these prevention technologies has been fraught with complexity. The United States
maintains a federal ban on funding for needle and syringe exchange programs (NSEPs)
and has enforced this ban in international programs receiving U.S. federal dollars for
support. Many countries have followed the U.S. lead, making NSEPs a grossly underuti-
lized prevention tool worldwide. But the United States does not oppose drug treatment
and substitution therapy, and is currently funding new HIV prevention research evalu-
ating suboxone as an HIV prevention tool for IDUs through the HIV Prevention Trials
Network (HPTN) of the National Institutes of Health. Russia, many fSU states, and,
until recently, China, in contrast, have allowed NSEP, but continue to ban methadone
and other opiate substitution approaches [Beyrer 2003]. The United States has proven as
ideological and inflexible about NSEPs as the Russians have been about methadone. In
this context, provision of minimum standards of prevention services swiftly becomes as
much a question of political and human rights as it is one of public health or bioethics.

Why not then simply mount HIV prevention trials among IDUs where the mini-
mum prevention standard is available? Where all the basics including NSEPS, a favor-
able policy environment, and drug treatment on demand for IDUs who want it are
available, but where there are still large enough populations of active IDUs in which to
mount trials? These standards could be met without conflict in Australia, or the UK, or
in Brazil, or even in states within the United States where NSEPs are provided by local
funds and not federal dollars. The fact of the matter is that settings where all these pre-
vention minimums are in place do not have high HIV infection rates among IDU. Where
HIV is spreading explosively among IDUs are those communities, cities, countries, and
indeed whole regions where prevention services are currently not available, not taken to
scale, or outright banned [Beyrer 2003]. This highlights a simple truth: HIV epidem-
ics among IDUs in 2005 are largely preventable. If we could use the full tool kit of
prevention services where these epidemics are occurring, we could dramatically reduce

transmission and bring infection rates down to the very low levels seen where prevention
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has been taken to scale. The Australian effort, where the national government in 2002
completed a 10-year review of their prevention programs, is perhaps the best described
example. Australia estimated that it prevented 25,000 cases of HIV infection, 21,000
cases of HCV, and on an investment of about 150 million Australian dollars, saved some-
where between 2.4 and 7.7 billion dollars by taking harm reduction to scale [Australian
National Council on Drugs 2002]. Applied elsewhere, this approach could enormously
reduce the scale and scope of the current epidemics without an HIV vaccine or any
other new technology. Yet in 2004 the world’s fastest growing epidemics, those in the
former Soviet Union, Central Asia, and Eastern Europe, were all characterized by IDU
predominance and limits on effective prevention technologies.

Pragmatism forces us to recognize that even though scientific evidence shows
that a public health tool works, it may not be sufficient to change policy. Advocates for
prevention efforts and treatment of IDUs in the United States have been told by well
meaning congressional staff that for some leaders maintaining the needle and syringe
exchange ban has become a point of honor, akin to being “tough on drugs” and “tough
on crime.” The ban has become a shibboleth, a sacred cow that it would be better to
not waste time and effort on attempting to reverse. Methadone has also become such a
politically weighted drug that in some settings, especially in Russia and the fSU, it may
be more productive to develop and test politically acceptable alternatives such as vaccines
than to expend years or decades pushing for methadone licensure and/or expanded use.

Pragmatism would argue that—given the restrictions on prevention and the political
realities for drug using communities (and politicians)—interventions with the potential
to impact HIV epidemics worldwide ought to be tested. From this perspective, an HIV
vaccine is arguably less politically weighted than providing drug treatment or reversing
the NSEP ban. Indeed, one of the potential advantages for suboxone is its limited ability
to provide a “high” of any type, hence its appeal to those who oppose methadone and
buprenorphine alone on the basis that they have some abuse potential. A pragmatic
approach could be to conduct research on new prevention strategies which might over-
come the political barriers faced by earlier interventions. If we accept this pragmatic
approach, we still must address the question of where such trials might be conducted,

and what prevention packages for participants will include.

Prevention Research and the Human Rights Context

The Universal Declaration of Human Rights of 1948 applies just as much to drug users
as to any other group or individual. Human beings do not lose their fundamental human

rights because they use drugs or drink alcohol, or become addicted to any one of the
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multitude of addictive substances people use. Nevertheless, human rights violations
against drug users including discrimination, state violence, torture, arbitrary detention,
and extrajudicial execution are common and can be found worldwide. They can also have
profoundly negative impacts on HIV prevention [Wodak 2004].

While HIV prevention trials clearly need to occur where HIV infections are high
enough to answer key questions, those proposing trials must balance the risk for human
rights violations against the need to be in rapidly expanding epidemic zones. At the
extreme end of the rights spectrum this becomes relatively easy: no one would argue
that an HIV vaccine trial among drug users in autocratic Belarus or in collaboration
with the Burmese junta would be able to provide assurances for the protection of the
human rights of participants. Where this becomes more challenging is in settings where
there is the rule of law, and where states are signatory to human rights instruments and
conventions, but where the specific rights situation for drug users is problematic. For
example, Thailand has achieved remarkable success in preventing school and workplace
discrimination based on HIV status, has implemented widespread public access to ARV
therapy, and is generally credited with a humane and effective response to the spread
of HIV [Ainsworth et al. 2003]. Yet Thailand’s 2003 “War on Drugs” policy, led by
Prime Minister Thaksin Shinawatra, resulted in over 2,200 extrajudicial executions, and
was quite literally a reign of terror for drug users and their families [Human Rights
Watch, 2004].

It is also the case that while researchers and their partners (communities, par-
ticipants, and clinic and hospital staff) generally negotiate with ministries of health to
conduct trails, it is rarely within health ministries that rights violation issues arise. It
is almost invariably police and security forces who harass drug users and who have the
potential to disrupt or undermine the regular and intensive study visits that participants
in prevention trials are usually asked to attend. And as with police harassment of needle
and syringe exchange sites, it is these kinds of abuses which can cause the greatest
concern for trial participants. Unfortunately, in many settings, health officials and staff
have much less ability to affect security and criminal justice policy than interior and

justice ministries.

Research and Advocacy Synergies: “Skillful Means”

Clearly, researchers and advocates need more effective HIV and HCV prevention tools
for drug users. And the world needs an HIV vaccine that works against both sexual and
parenteral exposure to HIV infection. These goals will only be reached through scientifi-

cally and ethically sound research. Yet the potential conflicts between researchers and
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drug users could threaten this enterprise. IDUs and their advocates are absolutely right
to argue for the highest standards of prevention available for trial participants. But this
advocacy effort too, or at least the way it has been conducted, can undermine the goal of
developing and testing more and better prevention tools.

While advocates have rarely had the power to stop governments from implement-
ing wrong-headed policies (i.e., the inability to overturn the needle and syringe exchange
ban under both the Clinton and Bush administrations, and the Russian rigidities over
opiate substitution), advocates can stop trials. This is because science is utterly depen-
dent on voluntary participation, and because communities have real power through com-
munity advisory boards and other mechanisms to weigh in on the research enterprise.
While researchers can seem powerful compared to drug users, the prevention trials
undertaking as a whole is remarkably fragile: funds are soft, ethical and human subject
reviews intense, and support within the scientific community for research on IDUs is
spotty at best. Researchers in this arena have to make extraordinary efforts to convince
their colleagues and their funders that IDU trials are important science and are logisti-
cally feasible, and they are highly vulnerable to the charge that their work is not sup-
ported by the very communities they seek to serve. With limited funds for prevention
research, and much more politically appetizing targets like prevention of mother-to-child
transmission research and vaginal microbicides for women-controlled prevention meth-
ods, the IDU research effort is easily marginalized.

So what is the way forward? There are already countless relationships and alliances
between researchers and advocates—and there are many people with feet (or hearts)
in both worlds. People of good intent abound on all sides of this debate. A poten-
tially useful approach called “skillful means” comes from Buddhist teachings. “Skillful
means” refers to the use of all of shared intelligence, skills, and compassion to advance
a common goal (the end of AIDS) in ways that avoid disruptive open confrontations and
heated political conflicts that can stop progress. “Skillful means” is strategic thinking,
and alliance building, and requires an astute understanding of an adversary’s interests.
For example, say a rich country is supporting an HIV prevention trial for IDUs in a
poor country. The donor opposes needle and syringe exchange and refuses to pay for
it, or to condone even counseling about safe injection practices for trial participants.
The community of IDUs and their allies in the trial site setting insist that needles and
syringes are part of the international standard and must be provided. A skillful means
approach would bring the researchers together with the community, however informally,
to work out ways in which the donor could be assuaged that none of the donor dollars
were going to support needle and syringe exchange, and yet every participant in any
part of the trial would get both counseling and safe injection equipment at every visit.
How? The researchers and the IDU community could work together and seek separate

funding for an NSEP that would operate in the same settings where the trial was being

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 189



conducted. Trial participants might have a community representative or advocate on
hand to provide information about where to access the services. Community members
could be part of staff training for these efforts, to ensure that issues of discrimination
and stigma would not limit participation or access to prevention. All of this could be
done in a parallel access approach that would meet the trial sponsor’s political agenda
(not openly supporting or funding harm reduction) as well as the goals of researchers
and the IDU community to conduct research that meets the highest ethical and human
rights standards. This kind of close and active collaboration is likely to be critical if the
IDU research effort is to succeed. It already happens in many contexts, and there are
many models of success. We need to do more of it—and with more strategic thinking
and compassion.

The IDU research effort faces ethical hurdles in providing evidence based preven-
tion services when these are politically fraught. And researchers face human rights chal-
lenges when trials occur in settings where rights violations of IDUs are common. While
these issues pose significant challenges, a potential way forward may be through strate-
gic alliances with those who have genuine concern for ending AIDS, and for reducing
the harms of drug use. Progress can be made if researchers and advocates get smarter
and work together more closely to effectively manage their complex relationships with
donors and governments. The strengthening of cooperation between researchers and
IDUs represents a new opportunity for creating potent synergies to challenge the dis-
crimination, inequity, and pain perpetuated by HIV/AIDS.

190 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



Notes

Foreword

1. WHO. “Cause of antiretroviral treatment status in South-East Asia as of June 2005.” Chart presented by
WHO, available online at: http://w3.whosea.org/EN/Section1o/Section18/Section2009_9934.htm.

2. Personal communication with Karyn Kaplan, Thai AIDS Treatment Action Group, May 26, 2006.

Introduction

1. Aceijas C, Stimson G, Hickman M, and T Rhodes. Global overview of injecting drug use and HIV infection
among injecting drug users. AIDS. 2004; 18: 2295-2303.

2. Altice FL, and GH Friedland. The era of adherence to HIV therapy. Annals of Internal Medicine. 1998; 129(6):
503-505.

3. Wood E, Montaner J, et al. Expanding access to HIV antiretroviral therapy to marginalized populations in
the developed world. AIDS. 2003; 17: 2419—2427.

4. Porter K, Babiker A, Bhaskaran K, Darbyshire |, Pezzotti P, and AS Walker. Determinants of survival following
HIV-1 seroconversion after the introduction of HAART. Lancet. 2003; 362(9392): 1267-1274.

5. Ferrando SJ, Wall TL, Batki SL, and JL Sorensen. Psychiatric morbidity, illicit drug use and adherence to
zidovudine (AZT) among injection drug users with HIV disease. American Journal of Drug and Alcohol Abuse.

1996; 22(4): 475-487.

6. Muma RD, Ross MW, Parcel GS, and RB Pollard. Zidovudine adherence among individuals with HIV infec-
tion. AIDS Care. 1995; 7(4): 439—447.

7. Singh N, Squier C, Sivek C, Wagener M, Nguyen MH, and VL Yu. Determinants of compliance with antiret-
roviral therapy in patients with human immunodeficiency virus: Prospective assessment with implications for
enhancing compliance. AIDS Care. 1996; 8(3): 261-269.

8. Strathdee SA, Palepu A, Cornelisse PG, Yip B, O’Shaughnessy MV, Montaner |S, et al. Barriers to use of free
antiretroviral therapy in injection drug users. Journal of the American Medical Association. 1998; 280(6): 547-549.

9. Porter et al. Determinants of survival following HIV-1 seroconversion after the introduction of HAART.
10. See Gail Matthews and Gregory Dore in this volume, “Natural History of HIV and Hepatitis C Coinfection.”
11. See Phillipp du Cros and Adeeba Kamarulzaman in this volume, “HIV and Tuberculosis Coinfection.”
12. For a review of recent research on this subject, see for example: Grabowski |, Shearer |, Merrill J, Negus,

and S Stevens. Agonist-like, replacement pharmacotherapy for stimulant abuse and dependence. Addictive
Behaviors. 2004; 29: 1439—1464.

191



13. Mesquita F. Brazil: Giving injecting drug users access to highly active antiretroviral therapy as a response to
the HIV/AIDS epidemic. In: Breaking Down Barriers: Lessons on Providing HIV Treatment to Injection Drug Users.
New York: Open Society Institute, 2004.

14. World Health Organization. Initiative for Vaccine Research. Available at: http://www.who.int/vaccine_
research/diseases/hepatitis_c/en.

15. European Monitoring Centre on Drugs and Drug Addiction. Hepatitis C: A hidden epidemic. Drugs in Focus.
No. 11 (Lisbon, 2003).

16. Kerr T, Marshall A, Walsh |, Palepu A, Tyndall M, Montaner |, Hogg R, and E Wood. Determinants of HAART
discontinuation among injection drug users. AIDS Care. 2005; 17(5): 539-549.

17. Broadhead RS, Heckathorn DD, et al. Harnessing peer networks as an instrument for AIDS prevention:
results from a peer-driven intervention. Public Health Reports. 1998; 113 Suppl 1: 42—57.

18. Kerr T, Small W, Peeace W, Douglas D, Pierre A, and E Wood. Harm reduction by a ‘user-run’ organiza-
tion: A case study of the Vancouver Area Network of Drug Users (VANDU). International Journal of Drug Policy.
2006; 17: 61-69.

19. Grund JP, Blanken P, et al. Reaching the unreached: targeting hidden IDU populations with clean needles
via known user groups. Journal of Psychoactive Drugs. 1992; 24(1): 41-7.

Adherence to Antiretroviral Treatment in
HIV-Infected Drug Users: The Role of Psychosocial
Factors and Opiate Substitution Therapy

[1]. Aceijas C, et al. Global overview of injecting drug use and HIV infection among injecting drug users. AIDS.
2004; 18(17): 2295-303.

[2]. Shakarishvili A, et al. Sex work, drug use, HIV infection, and spread of sexually transmitted infections in
Moscow, Russian Federation. Lancet. 2005; 366(9479): 57—60.

[3]- Katzenstein DA. Adherence as a particular issue with protease inhibitors. J Assoc Nurses AIDS Care. 1997;
8 (Suppl): 10-7.

[4]. Chesney MA, Morin M, and L Sherr. Adherence to HIV combination therapy. Soc Sci Med. 2000; 50(11):
1599-605.

[s]. Bangsberg DR, et al. High levels of adherence do not prevent accumulation of HIV drug resistance muta-
tions. AIDS. 2003; 17(13): 1925-32.

[6]. Walsh JC, et al. Virologic rebound on HAART in the context of low treatment adherence is associated with
a low prevalence of antiretroviral drug resistance. J Acquir Immune Defic Syndr. 2002; 30(3): 278-87.

[7]. Harrigan PR, Hogg RS, et al. “Predictors of HIV drug-resistance mutations in a large antiretroviral-naive
cohort initiating triple antiretroviral therapy.” Journal of Clinical Infectious Diseases. 2005; 191(3): 339—47.

192 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



[8]. Cingolani A, et al. Usefulness of monitoring HIV drug resistance and adherence in individuals failing
highly active antiretroviral therapy: a randomized study (ARGENTA). AIDS. 2002; 16(3): 369-79.

[9]. SethiAK, et al. Association between adherence to antiretroviral therapy and human immunodeficiency virus
drug resistance. Clin Infect Dis. 2003; 37(8): 1112-1118.

[10]. Carrieri P, et al. Health-related quality of life after one year of highly active antiretroviral therapy. J Acquir
Immune Defic Syndr. 2003; 32(1): 38—47.

[11]. Rompalo AM, et al. Evaluation of possible effects of continued drug use on HIV progression among
women. Int | STD AIDS. 2004; 15(5): 322—7.

[12]. Moore RD, Keruly JC, and RE Chaisson. Differences in HIV disease progression by injecting drug use in
HIV-infected persons in care. J Acquir Immune Defic Syndr. 2004; 35(1): 46-51.

[13]. Carrieri MP, et al. Access to antiretroviral treatment among French HIV infected injection drug users: the
influence of continued drug use. MANIF 2000 Study Group. J Epidemiol Community Health. 1999; 53(1): 4-8.

[14]. Carpenter C, et al. Antiretroviral therapy for HIV infection in 1998: updated recommendations of the
International AIDS Society-USA Panel. JAMA. 1998; 280(1): 78-86.

[15]. Wood E, et al. Adherence and plasma HIV RNA responses to highly active antiretroviral therapy among
HIV-1 infected injection dru users. Cmaj. 2003; 169(7): 656—61.

[16]. Bangsberg DR, et al. Non-adherence to highly active antiretroviral therapy predicts progression to AIDS.
AIDS. 2001; 15(9): 1181-3.

[17]. Bouhnik AD, et al. Depression and clinical progression in HIV-infected drug users treated with highly active
antiretroviral therapy. Antivir Ther. 2005; 10(1): 53—61.

[18]. Wood E, et al. The impact of adherence on CD4 cell count responses among HIV-infected patients.
J Acquir Immune Defic Syndr. 2004; 35(3): 261—268.

[19]. Hogg R, et al. Non-adherence to triple combination therapy is predictive of AIDS progression and death
in HIV-positive men and women. From: XlII International AIDS conference. Durban, South Africa, 2000. Abst
TuOrB419.

[20]. Carrieri MP, et al. Impact of early versus late adherence to highly active antiretroviral therapy on immuno-
virological response: a 3-year follow-up study. Antivir Ther. 2003; 8(6): 585-94.

[21]. Ickovics JR and CS Meade. Adherence to antiretroviral therapy among patients with HIV: a critical link
between behavioral and biomedical sciences. | Acquir Immune Defic Syndr. 2002; 31 Suppl 3: S98-102.

[22]. Kalichman SC, Ramachandran B, and S Catz. Adherence to combination antiretroviral therapies in HIV
patients of low health literacy. Journal of General Internal Medicine. 1999; 14(5): 267-73.

[23]. Kleeberger CA, et al. Determinants of heterogeneous adherence to HIV-antiretroviral therapies in the
Multicenter AIDS Cohort Study. J Acquir Immune Defic Syndr. 2001. 26(1): 82—92.

[24]. Singh N, et al. Determinants of compliance with antiretroviral therapy in patients with human immuno-

deficiency virus: prospective assessment with implications for enhancing compliance. AIDS Care. 1996; 8(3):
261-9.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 193



[25]. Bouhnik AD, et al. Nonadherence among HIV-infected injecting drug users: the impact of social instability.
J Acquir Immune Defic Syndr. 2002; 31 Suppl 3: S149-53.

[26]. Berg KM, et al. Gender differences in factors associated with adherence to antiretroviral therapy. J Gen
Intern Med. 2004; 19(11): 1111-7.

[27]. Stone V, et al. HIV/AIDS patients’ perspectives on adhering to regimens containing protease inhibitors.
Journal of General Internal Medicine. 1998; 13(9): 586-593.

[28]. Russell J, Krantz S, and S Neville. The patient-provider relationship and adherence to highly active anti-
retroviral therapy. J Assoc Nurses AIDS Care. 2004; 15(5): 40-7.

[29]. Carrieri P, et al. The dynamic of adherence to highly active antiretroviral therapy: results from the French
national APROCO Cohort. J Acquir Immune Defic Syndr. 2001; 28(3): 232—9.

[30]. Kleeberger CA, et al. Changes in adherence to highly active antiretroviral therapy medications in the Mul-
ticenter AIDS Cohort Study. AIDS. 2004; 18(4): 683-8.

[31]. Spire B, et al. Adherence to highly active antiretroviral therapies (HAART) in HIV-infected patients: from
a predictive to a dynamic approach. Soc Sci Med. 2002; 54(10): 1481-96.

[32]. Ammassari A, et al. Self-reported symptoms and medication side effects influence adherence to
highly active antiretroviral therapy in persons with HIV Infection. J Acquir Immune Defic Syndr. 2001; 28(5):

445-449.

[33]. Duran S, et al. Self-reported symptoms after initiation of a protease inhibitor in HIV-infected patients
and their impact on adherence to HAART. HIV Clin Trials. 2001; 2(1): 38—45.

[34]. Duran S, et al. Failure to maintain long-term adherence to highly active antiretroviral therapy: the role of
lipodystrophy. AIDS. 2001. 15(18): 2441-2444.

[35]- Pinheiro CA, et al. Factors associated with adherence to antiretroviral therapy in HIV/AIDS patients: a
cross-sectional study in Southern Brazil. Braz j Med Biol Res. 2002; 35(10): 1173-81.

[36]. KerrT, et al. Psychosocial determinants of adherence to highly active antiretroviral therapy
among injection drug users in Vancouver. Antivir Ther 2004; 9(3): 407—-14.

[37]. Ammassari A, et al. Depressive symptoms, neurocognitive impairment, and adherence to highly active
antiretroviral therapy among HIV-infected persons. Psychosomatics. 2004; 45(5): 394—402.

[38]. Ickovics JR, et al. Mortality, CD4 cell count decline, and depressive symptoms among HIV-seropositive
women: longitudinal analysis from the HIV Epidemiology Research Study. JAMA, 2001; 285(11): 1466—74.

[39]. Cruess DG, et al. Prevalence, diagnosis, and pharmacological treatment of mood disorders in HIV disease.
Biol Psychiatry. 2003; 54(3): 307-16.

[40]. Carrieri MP, et al. Factors associated with nonadherence to highly active antiretroviral therapy: a 5-year
follow-up analysis with correction for the bias induced by missing data in the treatment maintenance phase.

J Acquir Immune Defic Syndr. 2006; 41(4): 477—485.

[41]. Gonzalez JS, et al. Social support, positive states of mind, and HIV treatment adherence in men and
women living with HIV/AIDS. Health Psychol. 2004; 23(4): 413-8.

194 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



[42]. Gifford AL, et al. Predictors of self-reported adherence and plasma HIV concentrations in patients on
multidrug antiretroviral regimens. J Acquir Immune Defic Syndr. 2000; 23(5): 386—95.

[43]. Chesney MA. Factors affecting adherence to antiretroviral therapy. Clin Infect Dis. 2000; 30(S2): S171-S176.

[44]. Brook MG, et al. Adherence to highly active antiretroviral therapy in the real world: experience of twelve
English HIV units. AIDS Patient Care STDS. 2001; 15(9): 491—4.

[45]. Andreo C, et al. Non-compliance in HIV-infected patients, supported by a community association. Sante
Publigue. 2001; 13(3): 249-62.

[46]. Stein MD, et al. Adherence to antiretroviral therapy among HIV-infected methadone patients: effect of
ongoing illicit drug use. American Journal of Drug & Alcohol Abuse. 2 000; 26(2): 195-205.

[47]. Palepu A, et al. Uptake and adherence to highly active antiretroviral therapy among HIV-infected people
with alcohol and other substance use problems: the impact of substance abuse treatment. Addiction. 2004.

99(3): 361-8.

[48]. Carrieri MP, et al. Failure to maintain adherence to HAART in a cohort of French HIV-positive injecting
drug users. Int_J Behav Med. 2003; 10(1): 1-14.

[49]. Lucas GM, et al. Longitudinal assessment of the effects of drug and alcohol abuse on HIV-1 treatment
outcomes in an urban clinic. AIDS. 2002;16(5): 767-74-.

[50]. Arnsten JH, et al. Impact of active drug use on antiretroviral therapy adherence and viral suppression in
HIV-infected drug users. J Gen Intern Med. 2002; 17(5): 377-81.

[51]. Wagner GJ, and GW Ryan. Relationship between routinization of daily behaviors and medication adherence
in HIV-positive drug users. AIDS Patient Care STDS. 2004; 18(7): 385-93.

[52]. Gifford AL, et al. Propensity of HIV patients to seek urgent and emergent care. HIV Cost and Services
Utilization Study Consortium. J Gen Intern Med. 2000; 15(12): 833—40.

[53]. Moatti JP, et al. Adherence to HAART in French HIV-infected injecting drug users: the contribution of
buprenorphine drug maintenance treatment. The Manif 2000 study group. AIDS. 2000; 14(2): 151-5.

[54]. Chan AC, et al. HIV-positive injection drug users who leave the hospital against medical advice: the miti-
gating role of methadone and social upport. J Acquir Immune Defic Syndr. 2004; 35(1): 56—9.

[55]. Lucas GM, et al. Directly administered antiretroviral therapy in an urban methadone maintenance clinic:
a nonrandomized comparative study. Clin Infect Dis. 2004; 38 Suppl 5: S409-13.

[56]. Stein MD, et al. Use of antiretroviral therapies by HIV-infected persons receiving methadone maintenance.
J Addict Dis. 2000; 19(1): 85—-94.

[57]. McCance-Katz EF, et al. Drug interactions between opioids and antiretroviral medications: interaction
between methadone, LAAM, and nelfinavir. Am J Addict. 2004; 13(2): 163-80.

[58]. Turner BJ, et al. Relationship of gender, depression, and health care delivery with antiretroviral adherence
in HIV-infected drug users. | Gen Intern Med. 2003; 18(4): 248-57.

[59]. Marimoutou C, et al. Hospitalization for depressive syndrome in a cohort of HIV-infected patients contami-
nated through injecting drug use: MANIF 2000 cohort, France, 1995-1999. AIDS Care. 2003; 15(5): 729—34.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 195



[60]. Angelino AF and GJ Treisman. Management of psychiatric disorders in patients infected with human
immunodeficiency virus. Clin Infect Dis. 2001; 33(6): 847-56.

[61]. Yun LW, et al. Antidepressant treatment improves adherence to antiretroviral therapy among depressed
HIV-infected patients. J Acquir Immune Defic Syndr. 2005; 38(4): 432-8.

[62]. Woolridge E, et al. Cannabis use in HIV for pain and other medical symptoms. J Pain Symptom Manage.
2005; 29(4): 358-67.

[63]. Wood E, et al. Effect of medication adherence on survival of HIV-infected adults who start highly active antiret-
roviral therapy when the CD4+ cell count is 0.200 to 0.350 x 10(9) cells/L. Ann Intern Med. 2003; 139(10): 810—6.

[64]. Carrieri MP, et al. Evaluation of buprenorphine maintenance treatment in a French cohort of HIV-infected
injecting drug users. Drug Alcohol Depend. 2003; 72(1): 13—21.

[65]. Wu AW, Ammassari A, and A Antinori. Adherence to antiretroviral therapy: where are we, and where do
we go from here? | Acquir Immune Defic Syndr. 2002; 31 Suppl 3: Sg95—7.

[66]. Simoni JM, et al. Antiretroviral adherence interventions: a review of current literature and ongoing studies.
Top HIV Med. 2003; 11(6): 185-98.

[67]. Pradier C, et al. Efficacy of an educational and counseling intervention on adherence to highly active anti-
retroviral therapy: French prospective controlled study. HIV Clin Trials. 2003; 4(2): 121-131.

[68]. Conway B, et al. Directly observed therapy for the management of HIV-infected patients in a methadone
program. Clin Infect Dis, 2004; 38 Suppl 5: S402-8.

[69]. Macalino GE, et al. Modified directly observed therapy for the treatment of HIV-seropositive substance
users: lessons learned from a pilot study. Clin Infect Dis. 2004; 38 Suppl 5: S393—7.

[70]. Richter A and B Loomis. Health and economic impacts of an HIV intervention in out-of-treatment sub-
stance abusers: evidence from a dynamic model. Health Care Manag Sci. 2005; 8(1): 67-79.

Snapshot: Heroin Maintenance

1. WHO/UNODC/UNAIDS. Substitution Maintenance Therapy in the Management of Opioid Dependence and
HIV/AIDS Prevention. Geneva, 2004.

2. Bammer G, Dobler-Mikola A, Fleming PM, Strang |, and A Uchtenhagen. The heroin prescribing debate:
integrating science and politics. Science. 1999; 284(5418): 1277-8.

3. Dijkgraaf MG, et al. Cost utility analysis of co-prescribed heroin compared with methadone maintenance
treatment in heroin addicts in two randomised trials. BMJ. 2005; (330): 1297.

4. Satel SL, and E Aeschbach. The Swiss heroin trials. Scientifically sound? Journal of Substance Abuse Treat-
ment (December,1999) 17(4): 331-5.

5. Uchtenhagen A, Dobler-Mikola A, Steffen T, Gutzwiller F, Blittler R, and S Pfeifer. Prescription of Narcotics for
Heroin Addicts. Main Results of the Swiss National Cohort Study. Karger, Basel: 1999.

196 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



6. Rehm |, Gschwend P, Steffen T, Gutzwiller F, Dobler-Mikola A, and A Uchtenhagen. Feasibility, safety, and
efficacy of injectable heroin prescription for refractory opioid addicts: a follow-up study. Lancet. 2001; 358(9291):

1417-23.

7. Steffen T, Blattler R, Gutzwiller F, and M Zwahlen. HIV and hepatitis virus infections among injecting drug
users in a medically controlled heroin prescription programme. European Journal of Public Health 2001; 11:

425-430.

8. Uchtenhagen A, Dobler-Mikola A, and F Gutzwiller. Medical prescription of narcotics: background and
intermediate results of a Swiss national project. European Addiction Research. 1996; 2: 201-7.

9. van den Brink W, Hendriks VM, Blanken P, Koeter MW, van Zwieten BJ, and JM van Ree. Medical prescrip-
tion of heroin to treatment resistant heroin addicts: two randomised controlled trials. British Medical Journal.

2003; 327(7410): 310.

10. Schecter MT. NAOMI: The trials and tribulations of heroin maintenance therapy. From: 17th International
Conference on the Reduction of Drug Related Harm. Vancouver, Canada, April 30, 2006.

11. Kashuba ADM. Interactions between heroin and antiretrovirals? Medscape. Available online at: http://www.
medscape.com/viewarticle/431745.

Directly Administered Antiretroviral Therapy for
Injection Drug Users

[1]. Lucas GM, Chaisson RE, and RD Moore. Survival in an urban HIV-1 clinic in the era of highly active antiret-
roviral therapy: a 5-year cohort study. J Acquir Immune Defic Syndr. 2003; 33(3): 321-8.

[2]. Bangsberg DR, Perry S, Charlebois ED, et al. Non-adherence to highly active antiretroviral therapy predicts
progression to AIDS. AIDS. 2001; 15(9): 1181-3.

[3]. Hogg RS, Yip B, Chan K], et al. Rates of disease progression by baseline CD4 cell count and viral load after
initiating triple-drug therapy. JAMA. 2001; 286(20): 2568-77.

[4]. Press N, Tyndall MW, Wood E, Hogg RS, and JS Montaner. Virologic and immunologic response, clinical
progression, and highly active antiretroviral therapy adherence. | Acquir Immune Defic Syndr. 2002; 31 Suppl

3: S112—7.

[5]. Stenzel MS, McKenzie M, Mitty JA, and TP Flanigan. Enhancing adherence to HAART: a pilot program of
modified directly observed therapy. AIDS Read. 2001; 11(6): 317—9, 24-8.

[6]. Stein MD, Solomon DA, Herman DS, Anderson BJ, and | Miller. Depression severity and drug injection
HIV risk behaviors. Am J Psychiatry. 2003; 160(9): 1659—62.

[7). Avants SK, Margolin A, Warburton LA, Hawkins KA, and ] Shi. Predictors of nonadherence to HIV-related
medication regimens during methadone stabilization. Am J Addict. 2001; 10(1): 69-78.

[8]. Arnsten JH, Demas PA, Grant RW, et al. Impact of active drug use on antiretroviral therapy adherence and
viral suppression in HIV-infected drug users. | Gen Intern Med. 2002; 17(5): 377-81.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 197



[9]. Lucas GM, Cheever LW, Chaisson RE, and RD Moore. Detrimental effects of continued illicit drug use on
the treatment of HIV-1 infection. J Acquir Immune Defic Syndr. 2001; 27(3): 251-9.

[10]. Egger M, May M, Chene G, et al. Prognosis of HIV-1-infected patients starting highly active antiretroviral
therapy: a collaborative analysis of prospective studies. Lancet. 2002; 360(9327): 119—-29.

[11]. Moore RD, Keruly JC, and RE Chaisson. Differences in HIV disease progression by injecting drug use in
HIV-infected persons in care. J Acquir Immune Defic Syndr. 2004; 35(1): 46—51.

[12]. Poundstone KE, Chaisson RE, and RD Moore. Differences in HIV disease progression by injection drug
use and by sex in the era of highly active antiretroviral therapy. AIDS. 2001; 15(9): 1115—23.

[13]. Chaulk CP, and VA Kazandjian. Directly observed therapy for treatment completion of pulmonary tubercu-
losis: Consensus Statement of the Public Health Tuberculosis Guidelines Panel. JAMA. 1998; 279(12): 943-8.

[14]. Chaulk CP, Moore-Rice K, Rizzo R, and RE Chaisson. Eleven years of community-based directly observed
therapy for tuberculosis. JAMA. 1995; 274(12): 945-51.

[15]. Weis SE, Slocum PC, Blais FX, et al. The effect of directly observed therapy on the rates of drug resistance
and relapse in tuberculosis. N Engl ] Med. 1994; 330(17): 1179-84.

[16]. Mitty JA, Stone VE, Sands M, Macalino G, and T Flanigan. Directly observed therapy for the treatment of
people with human immunodeficiency virus infection: a work in progress. Clin Infect Dis. 2002; 34(7): 984—90.

[17]. Bangsberg DR, Mundy LM, and JP Tulsky. Expanding directly observed therapy: tuberculosis to human
immunodeficiency virus. Am | Med. 2001; 110(8): 664-6.

[18]. Calsyn RJ, Morse GA, Klinkenberg WD, and MR Lemming. Client outcomes and the working alliance in
assertive community treatment programs. Care Manag J. 2004; 5(4): 199—202.

[19]. Udechuku A, Olver ], Hallam K, et al. Assertive community treatment of the mentally ill: service model
and effectiveness. Australas Psychiatry. 2005; 13(2): 129—34.

[20]. Isett KR, and JP Morrissey. Assessing delayed effects of a multi-site system intervention for homeless
persons with serious mental illness. Adm Policy Ment Health. 2006; 1-7.

[21]. Rothbard AB, Min SY, Kuno E, and YL Wong. Long-term effectiveness of the ACCESS program in linking
community mental health services to homeless persons with serious mental illness. J Behav Health Serv Res.

2004; 31(4): 441-9.

[22]. Mares AS, and RA Rosenheck. One-year housing arrangements among homeless adults with serious
mental illness in the ACCESS program. Psychiatr Serv. 2004; 55(5): 566—74.

[23]. Goldman HH, Morrissey JP, Rosenheck RA, Cocozza |, Blasinsky M, and F Randolph. Lessons from the
evaluation of the ACCESS program (Access to Community Care and Effective Services and Supports). Psychiatr

Serv. 2002; 53(8): 967—9.

[24]. Flanigan TP, Taylor LE, and JA Mitty. Use of community-based, directly observed therapy for HIV infection:
lessons learned for treatment of hepatitis C virus infection. Clin Infect Dis. 2005; 40 Suppl 5: S346-8.

[25]. Altice FL, Mezger JA, Hodges |, et al. Developing a directly administered antiretroviral therapy intervention
for HIV-infected drug users: implications for program replication. Clin Infect Dis. 2004; 38 Suppl 5: S376-87.

198 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



[26]. Altice FL, Springer S, Buitrago M, Hunt DP, and GH Friedland. Pilot study to enhance HIV care using needle
exchange-based health services for out-of-treatment injecting drug users. J Urban Health. 2003; 80(3): 416—27.

[27]. Behforouz HL, Farmer PE, and |S Mukherjee. From directly observed therapy to accompagnateurs: enhanc-
ing AIDS treatment outcomes in Haiti and in Boston. Clin Infect Dis. 2004; 38 Suppl 5: S429-36.

[28]. Conway B, Prasad |, Reynolds R, et al. Directly observed therapy for the management of HIV-infected
patients in a methadone program. Clin Infect Dis. 2004; 38 Suppl 5: S402-8.

[29]. Clarke S, Keenan E, Ryan M, Barry M, and F Mulcahy. Directly observed antiretroviral therapy for injection
drug users with HIV infection. AIDS Read. 2002; 12(7): 3057, 12—6.

[30]. Lucas GM, Weidle P}, Hader S, and RD Moore. Directly administered antiretroviral therapy in an urban meth-
adone maintenance clinic: a nonrandomized comparative study. Clin Infect Dis. 2004; 38 Suppl 5: S409-13.

[31]. Basu S, Smith-Rohrberg D, Bruce RD, and FL Altice. Models for integrating buprenorphine therapy into
the primary HIV care setting. Clin Infect Dis. 2006; 42(5): 716—21.

[32]. Wohl DA, Stephenson BL, Golin CE, et al. Adherence to directly observed antiretroviral therapy among
human immunodeficiency virus-infected prison inmates. Clin Infect Dis. 2003; 36(12): 1572—6.

[33]- Springer SA, Pesanti E, Hodges ], Macura T, Doros G, and FL Altice. Effectiveness of antiretroviral therapy
among HIV-infected prisoners: reincarceration and the lack of sustained benefit after release to the community.
Clin Infect Dis. 2004; 38(12): 1754—60.

[34]. Tinoco I, Giron-Gonzalez JA, Gonzalez-Gonzalez MT, et al. Efficacy of directly observed treatment of HIV
infection: experience in AIDS welfare homes. Eur J Clin Microbiol Infect Dis. 2004; 23(4): 331-5.

[35]. Altice FL, Friedland GH, and EL Cooney. Nevirapine induced opiate withdrawal among injection drug users
with HIV infection receiving methadone. AIDS. 1999; 13(8): 957-62.

[36]. Bruce RD, Altice FL, Gourevitch M, and GH Friedland. A review of pharmacokinetic drug interactions
between opioid agonist therapy and antiretroviral medications: implications and management for clinical prac-
tice. J Acquir Immune Defic Syndr. 2006.

[37]- Clarke SM, Mulcahy FM, Tjia J, et al. The pharmacokinetics of methadone in HIV-positive patients receiving
the non-nucleoside reverse transcriptase inhibitor efavirenz. BrJ Clin Pharmacol. 2001; 51(3): 213—7.

[38]. McCance-Katz E PP, Friedland G, Morse G, Moody D, and P Rainey. Efavirenz decreases buprenorphine
exposure, but is not associated with opiate withdrawal in opioid dependent individuals. From: 12th Conference
on Retroviruses and Opportunistic Infections 2005, Boston, Massachusetts; 2005. Abstract no. 653.

[39]. Merrill JO, Rhodes LA, Deyo RA, Marlatt GA, and KA Bradley. Mutual mistrust in the medical care of drug
users: the keys to the ‘narc’ cabinet. J Gen Intern Med. 2002; 17(5): 327-33.

[40]. Selwyn PA, Budner NS, Wasserman WC, and PS Arno. Utilization of on-site primary care services by
HIV-seropositive and seronegative drug users in a methadone maintenance program. Public Health Rep. 1993;

108(4): 492—500.

[41]. O’Connor PG, Molde S, Henry S, Shockcor WT, and RS Schottenfeld. Human immunodeficiency virus
infection in intravenous drug users: a model for primary care. Am | Med. 1992; 93(4): 382-6.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 199



[42]. Arnsten JH, Demas PA, Farzadegan H, et al. Antiretroviral therapy adherence and viral suppression in HIV-
infected drug users: comparison of self-report and electronic monitoring. Clin Infect Dis. 2001; 33(8): 1417—23.

[43]. Stein MD, Urdaneta ME, Clarke |, et al. Use of antiretroviral therapies by HIV-infected persons receiving
methadone maintenance. J Addict Dis. 2000;19(1): 85-94.

[44]. Farmer PE. Introducing ARVs in resource-poor settings: expected and unexpected challenges and conse-
quences. From: 2002 International AIDS Conference. Barcelona, Spain, 2002.

[45]. Mitty JA, Macalino GE, Bazerman LB, et al. The use of community-based modified directly observed therapy
for the treatment of HIV-infected persons. J Acquir Immune Defic Syndr. 2005; 39(5): 545-50.

[46]. Herek GM, Mitnick L, Burris S, et al. Workshop report: AIDS and stigma: a conceptual framework and
research agenda. AIDS Public Policy J. 1998; 13(1): 36—47.

[47]. Back DJ, Burger DM, Flexner CW, and )G Gerber. The pharmacology of antiretroviral nucleoside and
nucleotide reverse transcriptase inhibitors: implications for once-daily dosing. J Acquir Immune Defic Syndr.
2005; 39 Suppl 1: S1-23, quiz S4-5.

[48]. Anderson PL. Pharmacologic perspectives for once-daily antiretroviral therapy. Ann Pharmacother. 2004;
38(11): 1924-34.

[49]. Hawkins T. Impact of once- and twice-daily dosing regimens on adherence and overall safety. AIDS Read.
2004; 14(6): 3202, 4, 931, 34—6.

[50]. Cooperman NA, and JH Arnsten. Motivational interviewing for improving adherence to antiretroviral
medications. Curr HIV/AIDS Rep. 2005; 2(4): 159—64.

[51]. Parsons JT, Rosof E, Punzalan JC, and L Di Maria. Integration of motivational interviewing and cognitive
behavioral therapy to improve HIV medication adherence and reduce substance use among HIV-positive men
and women: results of a pilot project. AIDS Patient Care STDS. 2005; 19(1): 31-9.

[52]. Broadhead RS, Heckathorn DD, Altice FL, et al. Increasing drug users’ adherence to HIV treatment: results
of a peer-driven intervention feasibility study. Soc Sci Med. 2002; 55(2): 235-46.

[53]. Mostashari F, Riley E, Selwyn PA, and FL Altice. Acceptance and adherence with antiretroviral therapy among
HIV-infected women in a correctional facility. J Acquir Immune Defic Syndr Hum Retrovirol. 1998; 18(4): 341-8.

[54]. Dodds S, Nuehring EM, Blaney NT, et al. Integrating mental health services into primary HIV care for
women: the Whole Life project. Public Health Rep. 2004; 119(1): 48-59.

[55]. Friedmann PD, Alexander JA, Jin L, and TA D’Aunno. On-site primary care and mental health services in
outpatient drug abuse treatment units. J Behav Health Serv Res. 1999; 26(1): 80—94.

[56]. Herman M, and MN Gourevitch. Integrating primary care and methadone maintenance treatment: imple-
mentation issues. J Addict Dis. 1997; 16(1):91-102.

[57]. Gunn RA, Lee MA, Callahan DB, Gonzales P, Murray PJ, and HS Margolis. Integrating hepatitis, STD, and
HIV services into a drug rehabilitation program. Am J Prev Med. 2005; 29(1): 27-33.

[58]. Rosenheck RA, Lam |, Morrissey JP, Calloway MO, Stolar M, and F Randolph. Service systems integration

and outcomes for mentally ill homeless persons in the ACCESS program(Access to Community Care and Effec-
tive Services and Supports). Psychiatr Serv. 2002; 53(8): 958—66.

200 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



[59]. Rosenheck RA, and D Dennis. Time-limited assertive community treatment for homeless persons with
severe mental illness. Arch Gen Psychiatry. 2001; 58(11): 1073-80.

[60]. Yang |, Law S, Chow W, Andermann L, Steinberg R, and | Sadavoy. Best practices: assertive community
treatment for persons with severe and persistent mental illness in ethnic minority groups. Psychiatr Serv. 200s;

56(9): 1053-5.

[61]. Altice FL, Mezger ), Bruce RD, Springer SA, and GH Friedland. Implications for implementing directly
administered antiretroviral therapy (DAART) for HIV+ injection drug users (IDUs). From: The XV International
AIDS Conference. July 11-16, 2004, Bangkok, Thailand; Abstract no. WePeB5839.

[62]. Behforouz HL, Kalmus A, Scherz CS, Kahn |S, Kadakia MB, and PE Farmer. Directly observed therapy for
HIV antiretroviral therapy in an urban U.S. setting. J Acquir Immune Defic Syndr. 2004; 36(1): 642—5.

Prisons and HIV Treatment

1. United Nations Commission on Human Rights, 1996. Fifty-second session, item 8 of the agenda. HIV/AIDS
in Prisons—statement by the Joint United Nations Programme on HIV/AIDS (UNAIDS), Geneva, Switzerland.

2. Spanish Focal Point. 2001. National Report 2001 for the European Monitoring Centre for Drugs and Drug Addic-
tion. Madrid: Government Delegation for the National Plan on Drugs; 84, with reference.

3. Maruschak, L. HIV in Prisons, 2003. Washington, DC: U.S. Dept of Justice, Bureau of Justice Statistics Bul-
letin, 2005.

4. Lines R. Action on HIV/AIDS in Prisons: Too Little, Too Late—A Report Card. Montréal: Canadian HIV/AIDS
Legal Network, 2002.

5. Dolan, K, et al. 2004. Review of injection drug users and HIV infection in prisons in developing and
transitional countries. UN Reference Group on HIV/AIDS Prevention and Care among IDUs in Developing
and Transitional Countries. Accessed at: http://ndarc.med.unsw.edu.au/ndarc.nsf/website/Research.current.
cp47publications.

6. Bobrik A, et al. Prison health in Russia: the larger picture. Journal of Public Health Policy. 2005; 26: 30-59.
7. Dolan. Review of injection drug users and HIV infection in prisons in developing and transitional countries.
8. Nagaraj SG, Sarvade M, Muthanna L, Raju R, Aju S, and NM Sarvade. HIV seroprevalence and prevalent
attitudes amongst the prisoners: A case study in Mysore, Karnataka state India. Paper presented at XIII Inter-

national AIDS Conference, Durban, South Africa, July 2000.

9. Simooya OO, Sanjobo N, Kaetano L, Sijumbila G, Munkonze, and F Tailoka, et al. Behind walls: a study of
HIV risk behaviours and seroprevalence in prisons in Zambia. AIDS. 2001; 15: 1741-1744.

10. Goyer KC. 2003. HIV/AIDS in Prison: Problems, Policies and Potential. Pretoria: Institute for Security Studies,
Monograph no. 79, February 2003, chapter 1.

11. Darke S, Kaye S, and R Finlay-Jones. Drug use and injection risk-taking among prison methadone main-

tenance patients. Addiction. 1998; 93/8: 1169—75; Malliori M, Sypsa V, and M Psichogiou, et al. A survey
of bloodborne viruses and associated risk behaviors in Greek prisons. Addiction. 1998; 93/2: 243-51; Long |.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 201



Prevalence of and risk factors for blood-borne viruses among prison inmates and entrants in Ireland: an over-
view. Presentation at the conference on HIV, Hepatitis C, and Harm Reduction in Prisons: Evidence, Best
Practice and Human Rights. Dublin, Ireland, December 11, 2003.

12. Correctional Service Canada. HIV/AIDS in Prisons: Final Report of the Expert Committee on AIDS and Prisons.
Ottawa: Minister of Supply and Services: Canada, 1994.

13. Dolan K, et al. Prison-based syringe exchange programs: a review of international research and development.
Addiction. 2003; 98: 153—-158, with reference.

14. See, e.g., Richardson C, Ancelle-Park R, and G Papaevangelou. Factors accociated with HIV seropositiv-
ity in European injecting drug users. AIDS. 1993; 7: 1485-1491; Granados A, Miranda M), and L Martin. “HIV
seropositivity in Spanish prisons,” presented at the VIth International AIDS Conference, San Francisco. Abstract
no. Th.D. 116, 1990.

15. Taylor, et al.

16. Dolan K, Hall W, Wodak A, and M Gaughwin. Evidence of HIV transmission in an Australian prison. Medi-
cal Journal of Australia. 1994; 160/11: 734.

17. Bobrik, et al. Prison health in Russia: the larger picture.

18. Jurgens R. HIV/AIDS in prisons: recent developments. Canadian HIV/AIDS Policy & Law Review. 2002;
7(2/3): 13—20, and 19, referring to Dapkus L, “Prison’s rate of HIV frightens a nation,” Associated Press, Septem-
ber 29, 2002; and MacDonald M. A Study of Health Care Provision, Existing Drug Services and Strategies Operating

in Prisons in Ten Countries from Central and Eastern Europe. Finland: Heuni, 2005.

19. Walmsley R. World prison population list (fourth edition). London: Home Office Research, Development
and Statistics Directorate, 2003.

20. Belenko S. Behind Bars: Substance Abuse and America’s Prison Population. New York: National Center on
Addiction and Substance Abuse at Columbia University, 1998.

21. Boutwell A, and | Rich. HIV infection behind bars. Clinical Infectious Diseases. 2004; 38: 1761-1763.

22. Dolan, supra, at 13, with reference.

23. Ball A, et al. Multi-centre Study on Drug Injecting and Risk of HIV Infection: A Report Prepared on Behalf of
the International Collaborative Group for the World Health Organization Programme on Substance Abuse. Geneva:
World Health Organization, 1995.

24. US National Commission on AIDS. Report: HIV Disease in Correctional Facilities. Washington, DC, (1991): 10.

25. Hammett TM, Harmon MP, and W. Rhodes. The burden of infectious disease among inmates of and
releasees from US correctional facilities. American Journal of Public Health. 2002; 92: 1789-1794.

26. Disease control in North West Russia. Prison Healthcare News, 4, spring 2003.
27. UNAIDS. Prisons and AIDS: UNAIDS Point of View. Geneva: UNAIDS, 1997.

28. Glaser )B, and RB Greifinger. Correctional health care: A public health opportunity. Ann Int Med. 1993;
118: 139—145.

202 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



29. Pontali E. Antiretroviral treatment in correctional facilities. HIV Clinical Trials. 2005; 6(1): 25-37.
30. Bobrik A, et al. Prison health in Russia: the larger picture, supra.

31. Editorial. Prison health services should be as good as those for the general community. British Medical
Journal. 1997; 315: 1394-1395.

32. MacDonald M. A Study of Health Care Provision, Existing Drug Services and Strategies Operating in Prisons in
Ten Countries from Central and Eastern Europe.

33. Human Rights Watch. Report available online at: http://hrw.org/prisons/abuses.html.

34. Jurgens R, and B. Betteridge. Prisoners who inject drugs: public health and human rights imperatives.
Health & Human Rights. 2005; 8:2: 47-74.

35. Brewer TF. HIV in prisons: the pragmatic approach. AIDS. 1991; 5: 897.

36. Harding T. Do prisons need special health policies and programs? International Journal of Drug Policy.
1997; 8(1): 22—30.

37. Betteridge.

38. Basic Principles for the Treatment of Prisoners, UN GA Res. 45/111, annex, 45 UN GAOR Supp (No. 49A)
at 200, UN Doc A/45/49 (1990).

39. WHO. WHO Guidelines on HIV Infection and AIDS in Prisons. Geneva, Switzerland: 1993. (hereinafter
WHO Guidelines).

40. International Guidelines on HIV/AIDS and Human Rights. UNCHR Res. 1997/33, UN Doc. E/CN.4/1997/
150 (1997), para. 29(e).

41. Office of the United Nations High Commissioner for Human Rights and the Joint United Nations Pro-
gramme on HIV/AIDS. HIV/AIDS and Human Rights: International Guidelines. New York and Geneva: United
Nations, 1998 (HR/PUB/98/1), at 29(e).

42. Coetzee D, et al. Outcomes after two years of providing antiretroviral treatment in Khayelitsha, South Africa.
AIDS. 2004; 18(6): 887—895; Palombi L, et al. One year of HAART in Mozambique: survival, virological, and immu-
nological results of DREAM project in adults and children. 2004. From: Program and abstracts of the XI Confer-
ence on Retroviruses and Opportunistic Infections. February 8-11, San Francisco, California. Abstract 148.

43. Open Society Institute. Breaking Down Barriers. Lessons on Providing HIV Treatment to Injection Drug Users.
New York, International Harm Reduction Program. 2004; World Health Organization. Evidence for Action on
HIV/AIDS and Injecting Drug Use. Policy Brief: Antiretroviral Therapy and Injecting Drug Users. Geneva, Switzer-
land; 2005.

44. Pontali E. Antiretroviral treatment in correctional facilities, supra, with reference to Hogg RS, et al. Improved
survival among HIV-infected individuals following initiation of antiretroviral therapy. JAMA. 1998; 279: 450—454;
Hogg RS, et al. Improved survival among HIV-infected patients after initiation of triple-drug antiretroviral
regimens. Canadian Medical Association Journal. 1999; 160: 659—665; Palella F), et al. Declining morbidity
and mortality among patients with advanced human immunodeficiency virus infection. HIV Outpatient Study
Investigators. New England Journal of Medicine. 1998; 338: 853—860; Lavalle C, et al. Reduction in hospitaliza-
tion costs, morbidity, disability, and mortality in patients with AIDS treated with protease inhibitors. Arch Med

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 203



Res. 2000; 31: 515-519; Floridia M, et al. Hospitalizations and costs of treatment for protease inhibitor-based
regimens in patients with very advanced HIV-infection (CD4<50/mm3). HIV Clin Trials. 2000; 1: 9—16.

45. Altice FL, Mostashari F, and GH Friedland. Trust and the acceptance of and adherence to antiretroviral
therapy. Journal of Acquired Immune Deficiency Syndrome. 2001; 28: 47-58.

46. Maruschak L. HIV in Prisons, 1999. Washington, DC (2001): U.S. Dept of Justice, Bureau of Justice Sta-
tistics Bulletin.

47. Griffin MM, et al. Effects of incarceration on HIV-infected individuals. Journal of the National Medical
Association. 1996; 88: 639—644.

48. Maruschak. HIV in Prisons, 1999.

49. Anonymous. Decrease in AlDS-related mortality in a state correctional system—New York, 1995-1998.
Morbidity and Mortality Weekly Report. 1999; 47: 1115-1117.

50. Springer, et al. Effectiveness of antiretroviral therapy among HIV-infected prisoners: reincarceration and the
lack of sustained benefit after release to the community. Clinical Infectious Diseases. 2004; 38: 1754—1760.

51. Pontali. Antiretroviral treatment in correctional facilities, supra.
52. Pontali. Antiretroviral treatment in correctional facilities, supra, with references.

53. Soto Blanco JM, Perez |R, and JC March JC. Adherence to antiretroviral therapy among HIV-infected prison
inmates (Spain). IntJ STD AIDS. 2005; 16(2): 133—138.

54. Baillargeon |, et al. Antiretroviral prescribing patterns in the Texas prison system. Clin Infect Dis. 2003;
31: 1476-1481.

55. Altice, Mostashari, and Friedland. Trust and the acceptance of and adherence to antiretroviral therapy,
supra.

56. Springer, et al. Effectiveness of antiretroviral therapy among HIV-infected prisoners: reincarceration and the
lack of sustained benefit after release to the community, supra.

57. Mostashari F, et al. Acceptance and adherence with antiretroviral therapy among HIV-infected women
in a correctional facility. Journal of Acquired Immune Deficiency Syndrome and Human Retrovirology. 1998;

18: 341-348.

58. Paterson DL, et al. Adherence to protease inhibitor therapy and outcomes in patients with HIV infection.
Annals of Internal Medicine. 2000; 133: 21-30.

59. Spauling, et al. 2002; Pontali. Antiretroviral treatment in correctional facilities.
60. Pontali, ibid.

61. Babudieri, et al. Directly observed therapy to treat HIV infection in prisoners. JAMA. 2000; 284(2):
179—180.

62. Fischl M, et al. Impact of directly observed therapy on long-term outcomes in HIV clinical trials [abstract

528]. From: Program and abstracts of the 8th Conference on Retroviruses and Opportunistic Infections. 2001.
Alexandria, VA: Foundation for Retroviruses and Human Health.

204 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



63. Spauling, et al.

64. Wohl D, et al. Adherence to directly observed therapy of antiretrovirals in a state prison system [abstract
357]. From: Proceedings of the 38th annual meeting of the Infectious Diseases Society of America (Philadelphia),
2000. Alexandria, VA: Infectious Diseases Society of America; Wohl, et al. Adherence to directly observed
antiretroviral therapy among human immunodeficiency virus-infected prison inmates. Clin Infect Dis. 2003;
36: 1572-1576.

65. Altice, Mostashari, Friedland. Trust and the acceptance of and adherence to antiretroviral therapy, supra.
66. Spauling, et al. 2002.
67. Altice, Mostashari, Friedland. Trust and the acceptance of and adherence to antiretroviral therapy, supra.

68. Wohl, et al. Adherence to directly observed antiretroviral therapy among human immunodeficiency virus-
infected prison inmates.

69. Wood E, et al. Expanding access to HIV antiretroviral therapy among marginalized populations in the
developed world. AIDS. 2003; 17(17): 2419-2427.

70. Palepu A, et al. Alcohol use and incarceration adversely affect HIV-1 RNA suppression among injection drug
users starting antiretroviral therapy. Journal of Urban Health. 2003; 80(4): 667—675; Palepu A, et al. Initiating
highly active antiretorviral therapy and continuity of HIV care: the impact of incarceration and prison release on
adherence and HIV treatment outcomes. Antivir Ther. 2004; 9(5): 713—719.

71. Stephenson BL, et al. Effect of release from prison and re-incarceration on the viral loads of HIV-infected
individuals. Public Health Rep. 2005; 120(1): 84—88.

72. Ibid.
73. Spauling, et al.
74. lbid.

75. Kim )Y, et al. Successful community follow-up and reduced recidivism of HIV positive women prisoners.
Journal of Correctional Health Care. 1997; 4: 1-9.

76. Flanigan TP, et al. A prison release program for HIV-positive women: linking them to health services and
community follow-up. American Journal of Public Health. 1996; 86: 886—887.

77. Skolnick AA. Correctional and community health care collaborations. Journal of the American Medical Asso-
ciation. 1998; 279: 98-99.

78. Pontali. Antiretroviral treatment in correctional facilities, supra.

79. Howard TR and WA Campbell. Positive tools for HIV+ prisoners. From: Program and abstracts of XV
International AIDS Conference. July 11-16, 2004. Bangkok, Thailand. Abstract no. WePeE6856; Kennedy SS, et
al. Improving access to and utilization of health and social services for HIV-infected jail and prison releasees:
evaluation results from the Corrections Demonstration Project funded by the Centers for Disease Control and
Prevention (CDC) and Health Resources and Services Administration (HRSA). From: 2004 XV International
AIDS Conference (Poster Exhibition Abstract no. ThPeE7996); Wohl D, et al. Access to HIV care and antiretrovi-
ral therapy following release from prison. From: 11th Conference on Retroviruses and Opportunistic Infections,
February 8-11, 2004. Abstract 859.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 205



8o. Vigilante KC, et al. Reduction in recidivism of incarcerated women through primary care peer counseling
and discharge planning. | Womens Health. 1999; 8: 409-415.

81. Pontali. Antiretroviral treatment in correctional facilities, supra.

82. Farley ), et al. Hepatitis C treatment in a Canadian federal correctional population: Preliminary feasibility and
outcomes. International Journal of Prisoner Health. 2005; 1(1): 13—18; Farley |, et al. Feasibility and Outcome of
HCV Treatment in a Canadian Federal Prison Population. Am J Public Health. 2005; 95: 1737-1739; Allen S, et al.
Treatment of chronic hepatitis C in a state correctional facility. Annals of Internal Medicine. 2003; 138: 187-191.

83. Betteridge. 2004, with reference to Tansuphasiri U, et al. Drug-resistant tuberculosis among prisoners of
three prisons in Bangkok and the vicinity. | Med Assoc Thai. 2003; 86(10): 953—963; Yerokhin VV, Punga VV,
and LN. Rybka. Tuberculosis in Russia and the problem of multiple drug resistance. Ann NY Acad Sci. 2001,
953: 133—137; Valway SE, et al. Outbreak of multiple-drug-resistant tuberculosis in a New York State prison, 1991.
Am | Epidemiol. 1994; 140(2): 113—122.

84. Sidley P. Prisoner with AIDS is released to die at home. British Medical Journal. 2005; 331(7530): 1426.
85. Munkingh L. Access to antiretroviral treatment. Cspri newsletter 13, September 2005.

86. Ibid.

87. AIDS prisoners suspend hunger strike in South Africa. Agence France Presse, March 29, 2006.

88. Simooya O, and N Sanjobo. The double sentence of HIV/AIDS in prisons and other correctional establish-
ments [rapid response]. British Medical Journal. 2005; 22 (December).

89. World Health Organization. 2005. Zambia Summary Country Profile for HIV/AIDS Treatment Scale-Up.
Geneva: WHO.

90. Bobrik, et al. Prison health in Russia: the larger picture, supra.

91. Mattick RP, et al. Methadone maintenance therapy versus no opioid replacement therapy for opioid depen-
dence (Cochrane review). The Cochrane Library. 2002; issue 4.

92. Clarke S, Keenan E, and M Ryan. Directly observed antiretroviral therapy for injecting drug users with
HIV. The AIDS Reader. 2002; 12(305-7): 412—416; Moscatello G, Campello P, and JA Benettucci. Bloodborne
and sexually transmitted infections in a hospital in Buenos Aires, Argentina. Clinical Infectious Diseases. 2003;
37(Supplement 5): S343-347; Lucas GM, et al. Directly administeredantiretroviral therapy in an urban metha-
done maintenance clinic: a nonrandomized comparative study. Clinical Infectious Diseases. 2004; 38: S409—413;
Farrell M, et al. Effectiveness of drug dependence treatment in HIV prevention. International Journal of Drug
Policy. 200s5.

93. Ramratnam B, et al. Former prisoners’ views on mandatory HIV testing during incarceration. Journal of
Correctional Health Care. 1997; 4: 155-164.

94. Boutwell A, Rich JD. HIV infection behind bars. Clinical Infectious Diseases. 2004; 38: 1761-1763.
95. Hoxie N, et al. HIV seroprevalence and the acceptance of voluntary HIV testing among newly incarcerated
male prison inmates in Wisconsin. American Journal of Public Health. 1990; 80(9): 1129-1131; Jacobs S. AIDS

in correctional facilities: Current status of legal issues critical to policy development. Journal of Criminal Justice.
1995; 23(3): 209—221.

206 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



96. Patterson S, et al. Drug-susceptible Tb outbreak in a state correctional facility housing HIV-infected
inmates—South Carolina, 1999—2000. Morbidity and Mortality Weekly Review. 2000; 49(46): 1041-1044.

97. American College of Physicians, National Commission on Correctional Health Care, and American Correc-
tional Health Services Association. The crisis in correctional health care: the impact of the national drug control

strategy on correctional health services. Annals of Internal Medicine. 1992; 117(1): 72-77.

98. Correctional Service Canada. A health care needs assessment of federal inmates in Canada. Canadian
Journal of Public Health. 2004; 95(suppl 1): S1-S63.

99. From Betteridge and Jiirgens. Prisoners who inject drugs: public health and human rights imperatives.
100. Editorial. Health care for prisoners: implications of ‘Kalk’s refusal.” Lancet. 1991; 337: March 16: 647-648;
Pontali E. Antiretroviral treatment in correctional facilities; UNAIDS. 1997. Prisons and AIDS: UNAIDS Point
of View. Geneva: UNAIDS.

101. UNAIDS, ibid.

102. Bewley-Taylor D, Trace M, and A Stevens. 200s. Incarceration of Drug Offenders: Costs and Impacts. Oxford:
UK: The Beckley Foundation.

103. World Health Organization. 1987. Statement from the Consultation on Prevention and Control of AIDS in
Prisons, Global Programme on AIDS. Geneva: WHO.

The GLOBUS Project: First Steps to Antiretroviral
Therapy for Injection Drug Users in Russia

1] TPPS. Na poroge epidemii. Neobkhodimost’ neotlozhnikh mer v bor'be so SPIDom v Rossii. (Report of the
USA-Russia work group on the fight against HIV/AIDS). 2003; 38.

[2]. HIV/AIDS Department of the Federal Service of the RF for Surveillance of Consumer Rights Protection and
Human Welfare.

[3]- Seltsovsky AP, Poliakov SV, Mazus Al, Kozhokin EM, Gruzenkova TS, Olshansky AY, Briun EA, and SP Kan-
daurov. VICH/SPID v Rossii: tendentsiyi, problemy, mery protivodeistviya. Moscow, 2004; 47.

[4]. Pokrovsky VV. VICH infektsiya v Rossii: prognoz. Voprosy Virusologii. 2004; no.3: 31-34.
[s]. Data of the Russian Federal AIDS Center.

[6]. UNDP. HIV/AIDS in Eastern Europe and the Commonwealth of Independent States. Reversing the Epidemic.
Facts and Policy Options. Bratislava, 2004.

[7]. UNAIDS. Global AIDS Epidemic Report. 2004
[8]. Currently, GLOBUS works in 10 regions where about 20 percent of the country’s population lives: Kras-
noyarsky krai, Tatarstan, Tverskaya oblast, Nizhegorodskaya oblast, St.Petersburg, Buryatia, Orenburgskaya

oblast, Pskovskaya oblast, Vologodskaya oblast, and Tomskaya oblast. The possibility to expand activities to
two more regions is being considered.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 207



[9]. World Health Organization. HIV/AIDS Treatment and Care: WHO Protocols for CIS Countries, Version 1.
2004. Available online at http://www.euro.who.int/document/e83863.pdf.

[10]. The two main treatment regimens used within GLOBUS include Combivir plus Stokrin (Sustiva), and Com-
bivir plus nevirapine. Reserved drugs that are supplied for use when some components of the main regimens
cannot be continued include Epivir, Videx, Zerit, and Kaletra.

The Natural History of HIV and Hepatitis C
Coinfection

[1]. National Centre in HIV Epidemiology and Clinical Research. HIV/AIDS, Hepatitis C and Sexually Transmis-
sible Infections in Australia Annual Surveillance Report. Sydney, NSW, National Centre. In: HIV Epidemiology
and Clinical Research. The University of New South Wales. 200s.

[2]. Hahn JA, Page-Shafer K, Lum PJ, Ochoa K, and AR Moss. Hepatitis C virus infection and needle exchange
use among young injection drug users in San Francisco. Hepatology. 2001; 34(1): 180-7.

[3]. Amin J, Kaye M, Skidmore S, Pillay D, Cooper DA, and G) Dore. HIV and hepatitis C coinfection within the
CAESAR study. HIV Med. 2004; 5(3): 174—9.

[4]. den Brinker M, Wit FW, Wertheim-van Dillen PM, Jurriaans S, Weel J, van Leeuwen R, et al. Hepatitis B
and C virus co-infection and the risk for hepatotoxicity of highly active antiretroviral therapy in HIV-1 infection.
AIDS. 2000; 14(18): 2895-2902.

[5]. Greub G, Ledergerber B, Battegay M, Grob P, Perrin L, Furrer H, et al. Clinical progression, survival, and
immune recovery during antiretroviral therapy in patients with HIV-1 and hepatitis C virus coinfection: the Swiss
HIV Cohort Study. Lancet. 2000; 356(9244): 1800-1805.

[6]. Soriano V, Kirk O, and F Antunes. The influence of hepatitis C on the prognosis of HIV: the EuroSIDA study.
From: World AIDS Conference, 2000; Durban, South Africa. Abs ThOrB6ss.

[7]- Sherman KE, Rouster SD, Chung RT, and N Rajicic. Hepatitis C Virus prevalence among patients infected
with Human Immunodeficiency Virus: a cross-sectional analysis of the US adult AIDS Clinical Trials Group. Clin
Infect Dis. 2002; 34(6): 831-837.

[8]. Wright TL, Hollander H, Pu X, Held M|, Lipson P, Quan S, et al. Hepatitis C in HIV-infected patients with
and without AIDS: prevalence and relationship to patient survival. Hepatology. 1994; 20(5): 1152—-1155.

[9]- Rockstroh JK, Mocroft A, Soriano V, Tural C, Losso MH, Horban A, et al. Influence of Hepatitis C Virus
Infection on HIV-1 Disease Progression and Response to Highly Active Antiretroviral Therapy. J Infect Dis. 2005;
192(6): 992—-1002.

[10]. Sulkowski MS, Mast EE, Seeff LB, and DL Thomas. Hepatitis C virus infection as an opportunistic disease
in persons infected with human immunodeficiency virus. Clin Infect Dis. 2000; 30 Suppl 1: S77-S84.

[11]. Saha MK, Chakrabarti S, Panda S, Naik TN, Manna B, Chatterjee A, et al. Prevalence of HCV & HBV infec-

tion amongst HIV seropositive intravenous drug users & their non-injecting wives in Manipur, India. Indian J
Med Res. 2000; 111: 37-39.

208 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



[12]. Hadi DHMH, Shujaat PDMGSH, Waheed PDWuZ, and PDMGMA Masood. Incidence of Hepatitis C virus
and HIV among injecting drug users in Northern Pakistan; A prospective cohort study. From: 3rd IAS Confer-
ence on HIV Pathogenesis and Treatment. July 24—27, Rio de Janeiro, Brazil, 2005. MoOao104.

[13]. Zhang C, Yang R, Xia X, Qin S, Dai J, Zhang Z, et al. High prevalence of HIV-1 and hepatitis C virus coin-
fection among injection drug users in the southeastern region of Yunnan, China. J Acquir Immune Defic Syndr.
2002; 29(2): 191-6.

[14]. Garten R, ZhangJ, Liu W, Chen J, Yu X-F. Coinfection with HIV and hepatitis C virus among injection drug
users in Southern China. Clinical Infectious Diseases. 2005; 41 (Suppl 1): S18-S24.

[15]. Grigoryan S, Hakobyan A, Papoyan A, and E Hovhannisyan. Initiation of ARV treatment in the Republic
of Armenia. From: 3rd IAS Conference on HIV Pathogenesis and Treatment. July 24—27, Rio de Janeiro, Brazil,
2005. MoPe11.4Co1.

[16]. Lioznov D, Nikolaenko S, Antonova T, and T Belayeva. Prevalence of HIV, hepatitis B and C viruses in
high risk population in St Petersberg, Russia. From: 3rd IAS Conference on HIV Pathogenesis and Treatment.
July 24—27, Rio de Janeiro, Brazil, 2005. TuPe1.1c12.

[17]. Thomas DL, Astemborski ], Rai RM, Anania FA, Schaeffer M, Galai N, et al. The natural history of hepatitis
C virus infection: host, viral, and environmental factors. JAMA. 2000; 284 (4): 450—456.

[18]. Mehta SH, Cox A, Hoover DR, Wang XH, Mao Q, Ray S, et al. Protection against persistence of hepatitis
C. Lancet. 2002; 359(9316): 1478-1483.

[19]. Grebely G, Conway B, Raffa |, Lai C, Krajden M, Kerr T, et al. Effect of HIV co-infection on spontaneous
clearance of hepatitis C virus (HCV) in the Downtown Eastside of Vancouver. From: 3rd IAS Conference on HIV
Pathogenesis and Treatment. July 24—27, Rio de Janeiro, Brazil, 2005. TuPe1.1C18.

[20]. Cribier B, Rey D, Schmitt C, Lang JM, Kirn A, and F Stoll-Keller. High hepatitis C viraemia and impaired
antibody response in patients coinfected with HIV. AIDS. 1995; 9 (10): 1131-1136.

[21]. Thomas DL, Shih JW, Alter HJ, Vlahov D, Cohn S, Hoover DR, et al. Effect of human immunodeficiency
virus on hepatitis C virus infection among injecting drug users. J Infect Dis. 1996; 174(4): 690—695.

[22]. Sherman KE, O'Brien J, Gutierrez AG, Harrison S, Urdea M, Neuwald P, et al. Quantitative evaluation of
hepatitis C virus RNA in patients with concurrent human immunodeficiency virus infections. J Clin Microbiol.
1993; 31(10): 2679—-2682.

[23]. Soto B, Sanchez-Quijano A, Rodrigo L, del Olmo JA, Garcia-Bengoechea M, Hernandez-Quero |, et al.
Human immunodeficiency virus infection modifies the natural history of chronic parenterally-acquired hepatitis
C with an unusually rapid progression to cirrhosis. | Hepatol. 1997; 26(1): 1-5.

[24]. Poynard T, McHutchison |, Goodman Z, Ling MH, and ] Albrecht. Is an ‘a la carte’ combination interferon
alfa-2b plus ribavirin regimen possible for the first line treatment in patients with chronic hepatitis C? The

ALGOVIRC Project Group. Hepatology. 2000; 31(1): 211-218.

[25]. Fanning L, Kenny E, Sheehan M, Cannon B, Whelton M, O’Connell J, et al. Viral load and clinicopathological
features of chronic hepatitis C (1b) in a homogeneous patient population. Hepatology. 1999; 29(3): 904-907.

[26]. Graham CS, Baden LR, Yu E, Mrus M, Carnie ], Heeren T, et al. Influence of human immunodeficiency virus
infection on the course of hepatitis C virus infection: a meta-analysis. Clin Infect Dis. 2001; 33(4): 562—569.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 209



[27]. Makris M, Preston FE, Rosendaal FR, Underwood JC, Rice KM, and DR Triger. The natural history of
chronic hepatitis C in haemophiliacs. BrJ Haematol. 1996; 94(4): 746—752.

[28]. Telfer P, Sabin C, Devereux H, Scott F, Dusheiko G, and C Lee. The progression of HCV-associated liver
disease in a cohort of haemophilic patients. BrJ Haematol. 1994; 87(3): 555-561.

[29]. Eyster ME, Diamondstone LS, Lien JM, Ehmann WC, Quan S, and JJ Goedert. Natural history of hepatitis
C virus infection in multitransfused hemophiliacs: effect of coinfection with human immunodeficiency virus.
The Multicenter Hemophilia Cohort Study. J Acquir Immune Defic Syndr. 1993; 6(6): 602—610.

[30]. Lesens O, Deschenes M, Steben M, Belanger G, and Cm Tsoukas. Hepatitis C virus is related to progres-
sive liver disease in human immunodeficiency virus-positive hemophiliacs and should be treated as an oppor-
tunistic infection. J Infect Dis. 1999; 179(5): 1254—1258.

[31]. Benhamou Y, Bochet M, Di M, V, Charlotte F, Azria F, Coutellier A, et al. Liver fibrosis progression in
human immunodeficiency virus and hepatitis C virus coinfected patients. The Multivirc Group. Hepatology.

1999; 30(4): 1054-1058.

[32]. Pol S, Lamorthe B, Thi NT, Thiers V, Carnot F, Zylberberg H, et al. Retrospective analysis of the impact
of HIV infection and alcohol use on chronic hepatitis C in a large cohort of drug users. J Hepatol. 1998; 28(6):
945—950.

[33]- Bierhoff E, Fischer HP, Willsch E, Rockstroh |, Spengler U, Brackmann HH, et al. Liver histopathology in
patients with concurrent chronic hepatitis C and HIV infection. Virchows Arch. 1997; 430(4): 271-277.

[34]. Mohsen AH, Easterbrook P, Taylor C, Portmann B, Kulasegaram R, Murad S, et al. Impact of human
immunodeficiency virus (HIV) infection on the progression of liver fibrosis in hepatitis C virus infected patients.
Gut. 2003; 52(7): 1035—40.

[35] Eyster ME, Sherman KE, Goedert ]J, Katsoulidou A, and A Hatzakis. Prevalence and changes in hepatitis C
virus genotypes among multitransfused persons with hemophilia. The Multicenter Hemophilia Cohort Study.
J Infect Dis. 1999; 179(5): 1062-1069.

[36]. Cacciola I, Pollicino T, Squadrito G, Cerenzia G, Orlando ME, and G Raimondo. Occult hepatitis B virus
infection in patients with chronic hepatitis C liver disease. N Engl | Med. 1999; 341(1): 22—26.

[37]. Sanchez-Conde M, Alvarez F, Berenguer |, Miralles P, Alvarez E, Cosin , et al. Liver biopsy (LB) find-
ings in HIV-infected patients (HIV+P) with chronic hepatitis C (CHC) and persistently normal transaminases
(PNALT). From: 3rd IAS Conference on HIV Pathogenesis and Treatment; July 24—27, Rio de Janeiro, Brazil,
2005. TuPe1.1C42.

[38]. Benhamou Y, Di Martino V, Bochet M, Colombet G, Thibault V, Liou A, et al. Factors affecting liver fibrosis
in human immunodeficiency virus-and hepatitis C virus-coinfected patients: impact of protease inhibitor therapy.
Hepatology. 2001; 34(2): 283—287.

[39]- Quirishi N, Kreuzberg C, Luchters G, Effenberger W, Kupfer B, Sauerbruch T, et al. Effect of antiretroviral
therapy on liver-related mortality in patients with HIV and hepatitis C virus coinfection. Lancet. 2003; 362:
1708-1713.

[40]. Marine-Barjoan E, Saint-Paul MC, Pradier C, Chaillou S, Anty R, Michiels JF, et al. Impact of antiretroviral

treatment on progression of hepatic fibrosis in HIV/hepatitis C virus co-infected patients. AIDS. 2004; 18(16):
2163—-70.

210 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



[41]. Stuver S, Fleming C, Nunes D, Reed C, Tumilty S, Murray J, et al. Predictors of liver disease progression
in a cohort of HIV/HCV co-infected drug users. From: 12th Conference on Retroviruses and Opportunistic
Infections, February 22—25, Boston, Massachusetts, 2005. Abs 947.

[42]. Rodriguez-Torres M, Rios-Bedoya C, Rodriguez-Orengo |, Fernandez A, and V Perez-Ramos. Factors that
affect fibrosis progression rate in hispanic HIV+ patients who are coinfected with HCV. From: 11th Conference
on Retroviruses and Opportunistic Infections, San Francisco, California, 2004. Abs 813.

[43]. Martin-Carbonero L, Benhamou Y, Puoti M, Berenguer |, Mallolas |, Quereda C, et al. Incidence and
predictors of severe liver fibrosis in human immunodeficiency virus-infected patients with chronic hepatitis C:
a European collaborative study. Clin Infect Dis. 2004; 38(1): 128-33.

[44]. Rockstroh JK, Theisen A, Kaiser R, Sauerbruch T, and U Spengler. Antiretroviral triple therapy decreases
HIV viral load but does not alter hepatitis C virus (HCV) serum levels in HIV-HCV-co-infected haemophiliacs.
AIDS. 1998; 12(7): 829-830.

[45]. Garcia-Samaniego J, Bravo R, Castilla ], Gomez-Cano M, Laguna F, Munoz F, et al. Lack of benefit of
protease inhibitors on HCV viremia in HIV-infected patients. | Hepatol. 1998; 28(3): 526—527.

[46]. Zylberberg H, Chaix ML, Rabian C, Rouzioux C, Aulong B, Brechot C, et al. Tritherapy for human immu-
nodeficiency virus infection does not modify replication of hepatitis C virus in coinfected subjects. Clin Infect
Dis. 1998; 26(5): 1104—1106.

[47]. Vento S, Garofano T, Renzini C, Casali F, Ferraro T, and E Concia. Enhancement of hepatitis C virus
replication and liver damage in HIV- coinfected patients on antiretroviral combination therapy. AIDS. 1998;
12(1): 16-117.

[48]. Chung RT, Evans SR, Yang Y, Theodore D, Valdez H, Clark R, et al. Immune recovery is associated with
persistent rise in hepatitis C virus RNA, infrequent liver test flares, and is not impaired by hepatitis C virus in
co-infected subjects. AIDS. 2002; 16(14): 1915—23.

[49]. Fialaire P, Payan C, Vitour D, Chennebault JM, Loison |, Pichard E, et al. Sustained disappearance of hepa-
titis C viremia in patients receiving protease inhibitor treatment for human immunodeficiency virus infection.

J Infect Dis. 1999; 180(2): 574-575.

[50]. Bica I, McGovern B, Dhar R, Stone D, McGowan K, Scheib R, et al. Increasing mortality due to end-stage
liver disease in patients with human immunodeficiency virus infection. Clin Infect Dis. 2001; 32(3): 492—497.

[51]. Soriano V, Garcia-Samaniego J, Valencia E, Rodriguez-Rosado R, Munoz F, and ] Gonzalez-Lahoz. Impact
of chronic liver disease due to hepatitis viruses as cause of hospital admission and death in HIV-infected drug
users. Eur | Epidemiol. 1999; 15(1): 1—4.

[52]. Rosenthal E, Poiree M, Pradier C, Perronne C, Salmon-Ceron D, Geffray L, et al. Mortality due to hepatitis
C-related liver disease in HIV-infected patients in France (Mortavic 2001 study). AIDS. 2003; 17(12): 1803—9.

[53]. Salmon-Ceron D, Lewden C, Morlat P, Bevilacqua S, Jougla E, Bonnet F, et al. Liver disease as a major
cause of death among HIV infected patients: role of hepatitis C and B viruses and alcohol. J Hepatol. 200s;

42(6): 799-805.
[54]. Cicconi P, Puoti M, Cozzi Lepri A, Cosco L, Morsica G, Sabntantonio T, et al. Risk factors for decompen-

sated cirrhosis and associated morbidity and mortality in 1.Co.N.A. From: 3rd IAS Conference on HIV Pathogen-
esis and Treatment; July 24-27, Rio de Janeiro, Brazil, 2005. Abs TuPe1.1C24.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 211



[55]. Euba G, Shaw E, Xiol X, Podzamczer D, and M Santin. Clinical characteristics and outcome of decompen-
sated liver cirrhosis in HIV-infected patients. From: 3rd IAS Conference on HIV Pathogenesis and Treatment;
July 24—27, Rio de Janeiro, Brazil, 2005. Abs TuPe1.1Co8.

[56]. Garcia-Samaniego ), Rodriguez M, Berenguer ), Rodriguez-Rosado R, Carbo |, Asensi V, et al. Hepatocel-
lular carcinoma in HIV-infected patients with chronic hepatitis. C Am J Gastroenterol. 2001; 96(1): 179-183.

[57]- Brau N, Xiao P, Naqvi Z, Taylor L, Sulkowski MS, Sherman M, et al. Hepatocellular carcinoma in 40 HIV/
HCV coinfected versus 50 HCV-monoinfected patients. North American HCC in HIV Study Group. From: 3rd IAS
Conference on HIV Pathogenesis and Treatment; July 24—27, Rio de Janeiro, Brazil, 2005. Abs TuPe1.1C17.

[58]. Neff GW, Bonham A, Tzakis AG, Ragni M, Jayaweera D, Schiff ER, et al. Orthotopic liver transplantation in
patients with human immunodeficiency virus and end-stage liver disease. Liver Transpl. 2003; 9(3): 239—-47.

[59]. Ragni MV, Belle SH, Im K, Neff G, Roland M, Stock P, et al. Survival of human immunodeficiency virus-
infected liver transplant recipients. J Infect Dis. 2003; 188(10): 1412—20.

[60]. Rufi G, Barcena R, Vargas V, and the Spanish OLT-HIV Working Group. Orthotopic Liver Transplantation
in 15 HIV-1-infected Recipients: Evaluation of Spanish Experience in the HAART Era (2002-2003). From: 11th
Conference on Retroviruses and Opportunistic Infections, San Francisco, California, 2004. Abs 827.

[61]. Prins M, Hernandez A, |, Brettle RP, Robertson JR, Broers B, Carre N, et al. Pre-AIDS mortality from natu-
ral causes associated with HIV disease progression: evidence from the European Seroconverter Study among
injecting drug users. AIDS. 1997; 11(14): 1747-1756.

[62]. Tedaldi EM, Baker RK, Moorman AC, Alzola CF, Furhrer |, McCabe RE, et al. Influence of coinfection with
hepatitis C virus on morbidity and mortality due to human immunodeficiency virus infection in the era of highly
active antiretroviral therapy. Clin Infect Dis. 2003; 36(3): 363-367.

[63]. Dorrucci M, Pezzotti P, Phillips AN, Alliegro MB, and G Rezza. Antiretroviral treatment and progression
to AIDS in HIV seroconverters from different risk groups. HIV Italian Seroconversion Study. AIDS. 1997; 11(4):

461—-467.

[64]. Dorrucci M, Pezzotti P, Phillips AN, Lepri AC, and G Rezza. Coinfection of hepatitis C virus with human
immunodeficiency virus and progression to AIDS. ltalian Seroconversion Study. J Infect Dis. 1995; 172(6):
1503—1508.

[65]. Quan CM, Krajden M, Grigoriew GA, and IE Salit. Hepatitis C virus infection in patients infected with the
human immunodeficiency virus. Clin Infect Dis. 1993; 17(1): 1177-119.

[66]. Staples CT, Jr., Rimland D, and D Dudas. Hepatitis C in the HIV (human immunodeficiency virus) Atlanta
V.A. (Veterans Affairs Medical Center) Cohort Study (HAVACS): the effect of coinfection on survival. Clin Infect
Dis. 1999; 29(1): 150-154.

[67]. Piroth L, Duong M, Quantin C, Abrahamowicz M, Michardiere R, Aho LS, et al. Does hepatitis C virus co-infec-
tion accelerate clinical and immunological evolution of HIV-infected patients? AIDS. 1998; 12(4): 381-388.

[68]. Sulkowski MS, Moore RD, Mehta SH, Chaisson RE, and DL Thomas. Hepatitis C and progression of HIV
disease. JAMA. 2002; 288(2): 199—206.

[69]. Hershow RC, O’Driscoll PT, Handelsman E, Pitt J, Hillyer G, Serchuck L, et al. Hepatitis C virus coinfection

and HIV load, CD4+ cell percentage, and clinical progression to AIDS or death among HIV-infected women:
Women and Infants Transmission Study. Clin Infect Dis. 2005; 40(6): 859—67.

212 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



[70]. Law P, Duncombe C, Mahanontharit A, Boyd M, Ruxrungthan K, Lange JM, et al. Impact of viral hepatitis
co-infection on response to antiretroviral therapy and HIV disease progression in the HIV-NAT cohort. AIDS.
2004; 18: 1169-1177.

[71]- Hung CC, Chen MY, Hsieh SM, Hsiao CF, Sheng WH, and SC Chang. Impact of chronic hepatitis C infec-
tion on outcomes of patients with an advanced stage of HIV-1 infection in an area of low prevalence of co-infec-
tion. Int J STD AIDS. 2005; 16(1): 42-8.

[72]. Anderson KB, Guest JL, and D Rimland. Hepatitis C virus coinfection increases mortality in HIV-infected
patients in the highly active antiretroviral therapy era: data from the HIV Atlanta VA Cohort Study. Clin Infect
Dis. 2004; 39(10): 1507-13.

[73]. Stebbing |, Waters L, Mandalia S, Bower M, Nelson M, and B Gazzard. Hepatitis C virus infection in HIV
type 1-infected individuals does not accelerate a decrease in the CD4+ cell count but does increase the likelihood
of AIDS-defining events. Clin Infect Dis. 2005; 41(6): 906—11.

[74]- Dorrucci M, Valdarchi C, Suligoi B, Zaccarelli M, Sinicco A, Giuliani M, et al. The effect of hepatitis C on
progression to AIDS before and after highly active antiretroviral therapy. AIDS. 2004; 18(17): 2313-8.

[75]- Miller MF, Haley C, Koziel M), and CF Rowley. Impact of hepatitis C virus on immune restoration in HIV-
infected patients who start highly active antiretroviral therapy: a meta-analysis. Clin Infect Dis. 2005; 41(5):
713—-20.

[76]. Taya N, Torimoto Y, Shindo M, Hirai K, Hasebe C, and Y Kohgo. Fas-mediated apoptosis of peripheral
blood mononuclear cells in patients with hepatitis C. BrJ Haematol. 2000; 110(1): 89-97.

[77]- Laskus T, Radkowski M, Piasek A, Nowicki M, Horban A, Cianciara |, et al. Hepatitis C virus in lymphoid
cells of patients coinfected with human immunodeficiency virus type 1: evidence of active replication in mono-
cytes/macrophages and lymphocytes. J Infect Dis. 2000; 181(2): 442-8.

[78]. Hansjee N, Kaufmann GR, Strub C, Weber R, Battegay M, and P Erb. Persistent apoptosis in HIV-1-infected
individuals receiving potent antiretroviral therapy is associated with poor recovery of CD4 T lymphocytes. J
Acquir Immune Defic Syndr. 2004; 36(2): 671-7.

Limiting Harm from Chronic Hepatitis C Infection
for HIV-Positive People with Drug Dependency:
Prevention and Treatment

[1]. Tossing G. Management of chronic hepatitis C in HIV-co-infected patients—results from the First Inter-
national Workshop on HIV and Hepatitis Co-infection, December 2—4, 2004, Amsterdam, Netherlands. Eur |
Med Res. 2005; 10(1): 43-5.

[2]. Alter M). Epidemiology of viral hepatitis and HIV co-infection. J Hepatol. 2006; 44(1 Suppl): S6-9.

[3]. Bical, etal. Increasing mortality due to end-stage liver disease in patients with human immunodeficiency
virus infection. Clin Infect Dis. 2001; 32(3): 492—7.

[4]. Monga HK, et al. Hepatitis C virus infection-related morbidity and mortality among patients with human
immunodeficiency virus infection. Clin Infect Dis. 2001; 33(2): 240-7.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 213



[5]. Cacoub P, et al. Mortality among human immunodeficiency virus-infected patients with cirrhosis or hepa-
tocellular carcinoma due to hepatitis C virus in French Departments of Internal Medicine/Infectious Diseases,
in 1995 and 1997. Clin Infect Dis. 2001; 32(8): 1207-14.

[6]. Rosenthal E, et al. Mortality due to hepatitis C-related liver disease in HIV-infected patients in France
(Mortavic 2001 study). AIDS. 2003; 17(12): 1803—9.

[7]. Okongo M, et al. Causes of death in a rural, population-based human immunodeficiency virus type 1 (HIV-1)
natural history cohort in Uganda. Int J Epidemiol. 1998; 27(4): 698-702.

[8]. Lindan CP, et al. Predictors of mortality among HIV-infected women in Kigali, Rwanda. Ann Intern Med.
1992; 116(4): 320-8.

[9]. Giri TK, et al. Sociodemographic characteristics of HIV infection in northern India. J Commun Dis. 1995;
27(1): 1-9.

[10]. Global tuberculosis control: surveillance, planning, financing. WHO Report 2005. World Health Organiza-
tion: Geneva, 2005.

[11]. d’Adesky AC. HIV Generics: Ready for a Revolution? amfAR Treatment Insider. 2003; 4(7): 1-6.

[12]. Sherman KE, et al. Hepatitis C Virus prevalence among patients infected with Human Immunodeficiency
Virus: a cross-sectional analysis of the US adult AIDS Clinical Trials Group. Clin Infect Dis. 2002; 34(6):

831-7.

[13]. Sulkowski MS, and DL Thomas. Hepatitis C in the HIV-Infected Person. Ann Intern Med. 2003; 138(3):
197-207.

[14]. Mohsen AH, Murad S, and PJ Easterbrook. Prevalence of hepatitis C in an ethnically diverse HIV-1-infected
cohort in south London. HIV Med. 2005; 6(3): 206-15.

[15]. Bowker SL, et al. Human immunodeficiency virus (HIV) and hepatitis C virus (HCV) in a Northern Alberta
population. Can J Public Health. 2004; 95(3): 188—92.

[16]. Agwale SM, et al. Prevalence of HCV coinfection in HIV-infected individuals in Nigeria and characterization
of HCV genotypes. J Clin Virol. 2004; 31 Suppl 1: S3-6.

[17]. Segurado AC, et al. Hepatitis C virus coinfection in a cohort of HIV-infected individuals from Santos, Brazil:
seroprevalence and associated factors. AIDS Patient Care STDS. 2004; 18(3): 135-43.

[18]. Perez CM, et al. Seroprevalence of hepatitis C virus and associated risk behaviours: a population-based
study in San Juan, Puerto Rico. IntJ Epidemiol. 2005; 34(3): 593—9.

[19]. Ruan YH, et al. Community-based survey of HCV and HIV coinfection in injection drug abusers in Sichuan
Province of China. World | Gastroenterol. 2004; 10(11): 1589—93.

[20]. Sungkanuparph S, et al. Prevalence of hepatitis B virus and hepatitis C virus co-infection with human
immunodeficiency virus in Thai patients: a tertiary-care-based study. | Med Assoc Thai. 2004; 87(11): 1349-54.

[21]. Chanbancherd P, et al. High frequency of HIV-1 and hepatitis C co-infection among young Thai men:
evidence for a changing pattern of HIV transmission in Thailand. Southeast Asian | Trop Med Public Health.

2003; 34(3): 580-2.

214 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



[22]. Garfein RS, et al. Viral infections in short-term injection drug users: the prevalence of the hepatitis C, hepatitis
B, human immunodeficiency, and human T-lymphotropic viruses. Am J Public Health. 1996; 86(5): 655-61.

[23]. Miller CL, et al. The Future Face of Coinfection: Prevalence and Incidence of HIV and Hepatitis C Virus
Coinfection Among Young Injection Drug Users. | Acquir Immune Defic Syndr. 2004; 36(2): 743—749.

[24]. Garten R], et al. Coinfection with HIV and hepatitis C virus among injection drug users in southern China.
Clin Infect Dis. 2005; 41(Suppl 1): S18-S24.

[25]. Recommendations for prevention and control of hepatitis C virus (HCV) infection and HCV-related chronic
disease. Centers for Disease Control and Prevention. MMWR Recomm Rep. 1998; 47(RR-19): 1-39.

[26]. Alter MJ. Prevention of spread of hepatitis C. Hepatology. 2002. 36(5 Suppl 1): S93-8.

[27]. Darke S, Ross |, and W Hall. Overdose among heroin users in Sydney, Australia: II. responses to overdose.
Addiction. 1996; 91(3): 413-7.

[28]. Weiss L, Kluger M, and K McCoy. Health Care Accessibility among People that Inject Drugs or use Crack
Cocaine. Office of Special Publications, New York Academy of Medicine: New York, 2000.

[29]. Treloar CJ, Hopwood MN, and SK Loveday. Hepatitis C-related discrimination in healthcare. Report of the
Third Australasian Conference on Hepatitis C, Melbourne, March 2002. Med J Aust. 2002; 177(5): 233—4-.

[30]. Missed Opportunity: National Survey of Primary Care Physicians and Patients on Substance Abuse. National
Center of Addiction and Substance Abuse at Columbia University: New York, 2000.

[31]. Ding L, et al. Predictors and consequences of negative physician attitudes toward HIV-infected injection
drug users. Arch Intern Med. 2005; 165(6): 618-23.

[32]. Bassetti S, etal. Why is highly active antiretroviral therapy (HAART) not prescribed or discontinued? Swiss
HIV Cohort Study. J Acquir Immune Defic Syndr. 1999; 21(2): 114—9.

[33]. Bogart LM, et al. Impact of medical and nonmedical factors on physician decision making for HIV/AIDS
antiretroviral treatment. J Acquir Immune Defic Syndr. 2000; 23(5): 396—404.

[34]. Carrieri MP, et al. Access to antiretroviral treatment among French HIV infected injection drug users: the
influence of continued drug use. MANIF 2000 Study Group. J Epidemiol Community Health. 1999; 53(1): 4-8.

[35]. Escaffre N, et al. Injecting drug users’ adherence to HIV antiretroviral treatments: physicians’ beliefs.
AIDS Care. 2000; 12(6): 723-30.

[36]. Murri R, et al. Intravenous drug use, relationship with providers, and stage of HIV disease influence the
prescription rates of protease inhibitors. J Acquir Immune Defic Syndr. 1999; 22(5): 461-6.

[37]. Gastfriend DR. Physician substance abuse [author reply]. JAMA. 2005; 294(4): 427.

[38]. Kresina T, et al. Integrating care for hepatitis C virus (HCV) and primary care for HIV for injection drug
users coinfected with HIV and HCV. Clin Infect Dis. 2005. 41(Supplement 1): S83-S88.

[39]. Gordon FD. Cost-effectiveness of screening patients for hepatitis C. Am J Med. 1999; 107(6B): 365—40S.

[40]. Kwiatkowski CF, Fortuin Corsi K, and RE Booth. The association between knowledge of hepatitis C virus
status and risk behaviors in injection drug users. Addiction. 2002; 97(10): 1289-94.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 215



[41]. Hagan H, et al. Reduced risk of hepatitis B and hepatitis C among injection drug users in the Tacoma
syringe exchange program. Am J Public Health. 1995; 85(11): 1531—7.

[42]. Revised guidelines for HIV counseling, testing, and referral. MMWR Recomm Rep. 2001; 50(RR-19): 1-57;
quiz CE1-19a1-CE6-19a1.

[43]. Ghosn |, et al. Acute hepatitis C in HIV-infected men who have sex with men. HIV Med. 2004; 5(4):
303-6.

[44]. Marincovich B, et al. Absence of hepatitis C virus transmission in a prospective cohort of heterosexual
serodiscordant couples. Sex Transm Infect. 2003; 79(2): 160-2.

[45]. Vandelli C, et al. Lack of evidence of sexual transmission of hepatitis C among monogamous couples:
results of a 10-year prospective follow-up study. Am J Gastroenterol. 2004; 99(5): 855—9.

[46]. Brettler DB, et al. The low risk of hepatitis C virus transmission among sexual partners of hepatitis C-
infected hemophilic males: an international, multicenter study. Blood. 1992; 80(2): 540-3.

[47]. TahanV, et al. Sexual transmission of HCV between spouses. Am | Gastroenterol. 2005; 100(4): 821—4.

[48]. Alter M}, et al. Sporadic non-A, non-B hepatitis: frequency and epidemiology in an urban U.S. population.
J Infect Dis. 1982; 145(6): 886—93.

[49]. Alter MJ, et al. Importance of heterosexual activity in the transmission of hepatitis B and non-A, non-B
hepatitis. JAMA. 1989; 262(9): 1201-5.

[50]. Hammer GP, et al. Low incidence and prevalence of hepatitis C virus infection among sexually active non-
intravenous drug-using adults, San Francisco, 1997-2000. Sex Transm Dis. 2003. 30(12): 919—24.

[51]. Rauch A, et al. Unsafe sex and increased incidence of hepatitis C virus infection among HIV-infected men
who have sex with men: the Swiss HIV Cohort Study. Clin Infect Dis. 2005; 41(3): 395—-402.

[52]. Gotz HM, et al. A cluster of acute hepatitis C virus infection among men who have sex with men—results
from contact tracing and public health implications. AIDS. 2005; 19(9): 969—74.

[53]. Danta M, Brown D, and M Jacobs. Epidemiology of acute HCV infection in a London cohort of HIV positive
homosexual males. From: 54th Annual Meeting of the American Association for the Study of Liver Diseases.
2003. Boston, MA.

[54]. Nelson M, et al. Increasing incidence of acute hepatitis C in HIV positive men secondary to sexual trans-
mission, epidemiology and treatment [F12/3]. From: gth European AIDS Conference (EACS). 2003. Warsaw,

Poland.

[55]. Fletcher S. Sexual transmission of hepatitis C and early intervention. J Assoc Nurses AIDS Care. 2003;
14(5 Suppl): 875-94S.

[56]. Chaix ML, et al. Homosexually transmitted HCV acute infection related to a clustered genotype 4 HCV in
HIV-1 infected men and inefficacy of early antiviral therapy. 2005. San Francisco, CA.

[57]. Alary M, et al. Lack of evidence of sexual transmission of hepatitis C virus in a prospective cohort study
of men who have sex with men. Am | Public Health. 2005; 95(3): 502-5.

216 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



[58]. D'Oliveira A, Jr, et al. Prevalence and sexual risk of hepatitis C virus infection when human immunodefi-
ciency virus was acquired through sexual intercourse among patients of the Lyon University Hospitals, France,
1992—-2002. | Viral Hepat. 2005; 12(3): 330—2.

[59]. Hallinan R, et al. Hepatitis C virus incidence among injecting drug users on opioid replacement therapy.
Aust N Z | Public Health. 2004; 28(6): 576-8.

[60]. Sorensen JL and A.L. Copeland. Drug abuse treatment as an HIV prevention strategy: a review. Drug
Alcohol Depend. 2000; 59(1): 17-31.

[61]. Marsch LA. The efficacy of methadone maintenance interventions in reducing illicit opiate use, HIV risk
behavior and criminality: a meta-analysis. Addiction. 1998; 93(4): 515-32.

[62]. Cournot M, et al. Management of hepatitis C in active drugs users: experience of an addiction care hepa-
tology unit. Gastroenterol Clin Biol. 2004; 28(6-7 Pt 1): 533—9.

[63]. Schaefer M, et al. Adherence and mental side effects during hepatitis C treatment with interferon alfa and
ribavirin in psychiatric risk groups. Hepatology. 2003; 37(2): 443-51.

[64]. Backmund M. Interferon therapy and detoxification treatment. Suchttherapie. 2002; 3(Supplement 1):
S67-S71.

[65]. Celentano DD, et al. Self-reported antiretroviral therapy in injection drug users. JAMA. 1998; 280(6): 544—6.

[66]. Fogarty L, et al. Patient adherence to HIV medication regimens: a review of published and abstract reports.
Patient Educ Couns. 2002; 46(2): 93—108.

[67]. Golin CE, et al. A prospective study of predictors of adherence to combination antiretroviral medication.
J Gen Intern Med. 2002; 17(10): 756—65.

[68]. Knowlton AR, et al. Access to medical care and service utilization among injection drug users with HIV/
AIDS. Drug Alcohol Depend. 2001; 64(1): 55-62.

[69]. Lucas GM, et al. Detrimental effects of continued illicit drug use on the treatment of HIV-1 infection.
J Acquir Immune Defic Syndr. 2001; 27(3): 251-9.

[70]. Lucas GM, et al. Longitudinal assessment of the effects of drug and alcohol abuse on HIV-1 treatment
outcomes in an urban clinic. AIDS. 2002; 16(5): 767-74.

[71]. Stein MD, et al. Adherence to antiretroviral therapy among HIV-infected methadone patients: effect of
ongoing illicit drug use. Am J Drug Alcohol Abuse. 2000; 26(2): 195-205.

[72]. IDU HIV Prevention: Access to Sterile Syringes. Centers for Disease Control and Prevention, 2002.

[73]. IDU HIV Prevention: Policy Efforts to Increase IDU’s Access to Sterile Syringes. Centers for Disease Control
and Prevention, 2002.

[74]. Stancliff S, et al. Syringe access for the prevention of bloodborne infections among injection drug users.
BMC Public Health. 2003; 3(1): 37.

[75]- Rich |D, et al. A syringe prescription program to prevent infectious disease and improve health of injection
drug users. J Urban Health. 2004; 81(1): 122-34.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 217



[76]. Reich W, et al. Injection drug users report good access to pharmacy sale of syringes. | Am Pharm Assoc
(Wash). 2002; 42(6 Suppl 2): S68-72.

[77]. Des Jarlais DC, McKnight C, and P Friedmann. Legal syringe purchases by injection drug users, Brooklyn
and Queens, New York City, 2000-2001. | Am Pharm Assoc (Wash). 2002; 42(6 Suppl 2): S73-6.

[78]. Novotny GA, et al. The Minnesota Pharmacy Syringe Access Initiative: a successful statewide program to
increase injection drug user access to sterile syringes. | Am Pharm Assoc (Wash). 2002; 42(6 Suppl 2): S2—2.

[79]. Compton WM, et al. A multistate trial of pharmacy syringe purchase. J Urban Health. 2004. 81(4): 661-70.
[80]. Kimber J, et al. Drug consumption facilities: an update since 2000. Drug Alcohol Rey. 2003. 22(2): 227-33.

[81]. Wood E, et al. Changes in public order after the opening of a medically supervised safer injecting facility
for illicit injection drug users. Cmaj. 2004; 171(7): 731—4.

[82]. Byrne A. Takeaway shop converts to drug centre. Bmj. 2001; 323(7312): 532.

[83]. Blanken P, et al. Matching of treatment-resistant heroin-dependent patients to medical prescription of heroin
or oral methadone treatment: results from two randomized controlled trials. Addiction. 2005; 100(1): 89—95.

[84]. van den Brink W, et al. Medical prescription of heroin to treatment resistant heroin addicts: two ran-
domised controlled trials. BMJ. 2003. 327(7410): 310.

[85]. Des Jarlais DC, et al. Variability in the incidence of human immunodeficiency virus, hepatitis B virus, and
hepatitis C virus infection among young injecting drug users in New York City. Am J Epidemiol. 2003; 157(5):

467-71.

[86]. Stancliff S, et al. Syringe access for the prevention of blood borne infections among injection drug users.
BMC Public Health. 2003. 3(1): 37.

[87). Meili D, et al. Possible transmission routes of viral diseases during communal preparation of drugs for
I.V. use. Suchttherapie. 2002; 3(Supplement 1): S20-S26.

[88]. Hagan H, et al. Sharing of drug preparation equipment as a risk factor for hepatitis C. Am J Public Health.
2001; 91(1): 42—-6.

[89]. KoesterS, Glanz J, and A Baron. Drug sharing among heroin networks: implications for HIV and hepatitis
B and C prevention. AIDS Behay. 2005; 9(1): 27-39.

[90]. Hahn JA, et al. Hepatitis C virus seroconversion among young injection drug users: relationships and
risks. J Infect Dis. 2002; 186(11): 1558—64.

[91]. Serfaty MA, et al. Risk factors and medical follow-up of drug users tested for hepatitis C—can the risk of
transmission be reduced? Drug and Alcohol Review. 1997; 16(4): 339-347.

[92]. Latkin C, et al. People and places: behavioral settings and personal network characteristics as correlates
of needle sharing. | Acquir Immune Defic Syndr Hum Retrovirol. 1996; 13(3): 273—80.

[93]. TortuS, et al. Hepatitis C among noninjecting drug users: a report. Subst Use Misuse. 2001; 36(4): 523—-34.

[94]. Harsch HH, et al. Hepatitis C virus infection in cocaine users: a silent epidemic. Community Ment Health
J. 2000; 36(3): 225-33.

218 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



[95]. Porter J, and L Bonilla. Crack users’ cracked lips: an additional HIV risk factor. Am J Public Health. 1993;
83(10): 1490-1.

[96]. Litwin AH, Soloway I, and MN Gourevitch. Integrating services for injection drug users infected with
hepatitis C virus with methadone maintenance treatment: challenges and opportunities. Clin Infect Dis. 2005;

40 Suppl 5: S339-45.

[97]. Edlin BR, et al. Overcoming barriers to prevention, care, and treatment of hepatitis C in illicit drug users.
Clin Infect Dis. 2005; 40 Suppl 5: S276-8.

[98]. Gunn RA, et al. Integrating hepatitis, STD, and HIV services into a drug rehabilitation program. Am J
Prev Med. 2005; 29(1): 27-33.

[99]. Skolnick AA. Look behind bars for key to control of STDs. JAMA. 1998; 279(2): 97-8.

[100]. Hagan H, et al. Medical examinations at entry to treatment for drug abuse as an opportunity to initiate
care for hepatitis C virus infection. Clin Infect Dis. 2005; 40 Suppl 5: S297-303.

[101]. Tucker T, et al. Randomized controlled trial of a brief behavioural intervention for reducing hepatitis C
virus risk practices among injecting drug users. Addiction. 2004; 99(9): 1157-66.

[102]. Boyd MR, et al. A peer-based substance abuse intervention for HIV+ rural women: a pilot study. Arch
Psychiatr Nurs. 2005; 19(1): 10—7.

[103]. Broadhead RS, et al. Harnessing peer networks as an instrument for AIDS prevention: results from a
peer-driven intervention. Public Health Rep. 1998; 113 Suppl 1: 42-57.

[104]. Harris RM, et al. An intervention for changing high-risk HIV behaviors of African American drug-depen-
dent women. Res Nurs Health. 1998; 21(3): 239—50.

[105]. Ball AL, Rana S, and KL Dehne. HIV prevention among injecting drug users: responses in developing and
transitional countries. Public Health Rep. 1998; 113 Suppl 1: 170-81.

[106]. Rothenberg R, et al. Social network methods for endemic foci of syphilis: a pilot project. Sex Transm
Dis. 2000; 27(1): 12-8.

[107]. Hughes ]). Paying injection drug users to educate and recruit their peers: why participant-driven interven-
tions are an ethical public health model. Qual Manag Health Care. 1999; 7(4): 4-12.

[108]. Keiserman DR, et al. Intrafamilial transmission of hepatitis C virus in patients with hepatitis C and human
immunodeficiency virus coinfection. Am J Gastroenterol. 2003; 98(4): 878-83.

[109]. Mohamed MK, et al. Intrafamilial transmission of hepatitis C in Egypt. Hepatology. 2005; 42(3): 683-7.

[110]. Ohto H, et al. Transmission of hepatitis C virus from mothers to infants. The Vertical Transmission of
Hepatitis C Virus Collaborative Study Group. N Engl | Med. 1994; 330(11): 744-50.

[111]. Tajiri H, et al. Prospective study of mother-to-infant transmission of hepatitis C virus. Pediatr Infect Dis
J. 2001; 20(1): 10—4.

[112]. Ceci O, et al. Vertical transmission of hepatitis C virus in a cohort of 2,447 HIV-seronegative pregnant
women: a 24-month prospective study. J Pediatr Gastroenterol Nutr. 2007; 33(5): 570-5.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 219



[113]. Dal Molin G, et al. Mother-to-infant transmission of hepatitis C virus: rate of infection and assessment
of viral load and IgM anti-HCV as risk factors. J Med Virol. 2002; 67(2): 137—42.

[114]. Syriopoulou V, et al. Mother to child transmission of hepatitis C virus: rate of infection and risk factors.
Scand | Infect Dis. 2005; 37(5): 350-3.

[115]. Zanetti AR, et al. Mother-to-infant transmission of hepatitis C virus. Lombardy Study Group on Vertical
HCV Transmission. Lancet. 1995; 345(8945): 289—91.

[116]. Granovsky MO, et al. Hepatitis C virus infection in the mothers and infants cohort study. Pediatrics.
1998; 102(2 Pt 1): 355-9.

[117]. Papaevangelou V, et al. Increased transmission of vertical hepatitis C virus (HCV) infection to human
immunodeficiency virus (HIV)-infected infants of HIV- and HCV-coinfected women. J Infect Dis. 1998; 178(4):
1047-52.

[118]. Pappalardo BL. Influence of maternal human immunodeficiency virus (HIV) co-infection on vertical
transmission of hepatitis C virus (HCV): a meta-analysis. Int | Epidemiol. 2003; 32(5): 727-34-.

[119]. Sugiyama K, et al. Highly diverse TTV population in infants and their mothers. Virus Res. 2001; 73(2):
183-8.

[120]. Spencer |D, et al. Transmission of hepatitis C virus to infants of human immunodeficiency virus-nega-
tive intravenous drug-using mothers: rate of infection and assessment of risk factors for transmission. J Viral
Hepat. 1997; 4(6): 395-409.

[121]. Polywka S, et al. Low risk of vertical transmission of hepatitis C virus by breast milk. Clin Infect Dis.
1999; 29(5): 1327-9.

[122]. Lin HH, et al. Absence of infection in breast-fed infants born to hepatitis C virus-infected mothers.
J Pediatr. 1995; 126(4): 589—91.

[123]. Read )JS. Human milk, breastfeeding, and transmission of human immunodeficiency virus type 1 in
the United States. American Academy of Pediatrics Committee on Pediatric AIDS. Pediatrics. 2003; 112(5):

1196—205.

[124]. HIV and Infant Feeding: a Guide for Health Care Managers and Supervisors. Geneva, Switzerland: World
Health Organization, 1998.

[125]. Benaglia G, et al. [Vertical transmission of the hepatitis C virus]. Acta Biomed Ateneo Parmense. 2000;
71 Suppl 1: 559-62.

[126]. Greub G, et al. Clinical progression, survival, and immune recovery during antiretroviral therapy in
patients with HIV-1 and hepatitis C virus coinfection: the Swiss HIV Cohort Study. Lancet. 2000; 356(9244):
1800-5.

[127]. Sulkowski MS, et al. Hepatitis C and progression of HIV disease. JAMA. 2002; 288(2): 199—206.

[128]. Di Martino V, et al. The influence of human immunodeficiency virus coinfection on chronic hepatitis C
in injection drug users: a long-term retrospective cohort study. Hepatology. 2001; 34(6): 1193—9.

[129]. Sanchez-Quijano A, et al. Influence of human immunodeficiency virus type 1 infection on the natural
course of chronic parenterally acquired hepatitis C. Eur J Clin Microbiol Infect Dis. 1995; 14(11): 949—53.

220 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



[130]. Soto B, et al. Human immunodeficiency virus infection modifies the natural history of chronic parenter-
ally-acquired hepatitis C with an unusually rapid progression to cirrhosis. | Hepatol. 1997; 26(1): 1-5.

[131]. Garcia-Samaniego J, et al. Influence of hepatitis C virus genotypes and HIV infection on histological sever-
ity of chronic hepatitis C. The Hepatitis/HIV Spanish Study Group. Am J Gastroenterol. 1997; 92(7): 1130—4.

[132]. Serfaty L, et al. Impact of early-untreated HIV infection on chronic hepatitis C in intravenous drug users:
a case-control study. AIDS. 2001; 15(15): 2011-6.

[133]. Macias J, et al. Effect of antiretroviral drugs on liver fibrosis in HIV-infected patients with chronic hepatitis
C: harmful impact of nevirapine. AIDS. 2004; 18(5): 767-74.

[134]. Benhamou Y, et al. Factors affecting liver fibrosis in human immunodeficiency virus-and hepatitis C virus-
coinfected patients: impact of protease inhibitor therapy. Hepatology. 2001; 34(2): 283-7.

[135]. Brdu N, et al. Control of HIV viral load through highly active antiretroviral therapy (HAART) slows down
liver fibrosis progression in HIV/HCV-coinfection and makes it the same as in HCV-monoinfection. The Puerto
Rico-New York hepatitis C study group [91]. From: 3gth Annual Meeting of the European Association for the
Study of the Liver. 2004. Berlin, Germany.

[136]. Qurishi N, et al. Effect of antiretroviral therapy on liver-related mortality in patients with HIV and hepatitis
C virus coinfection. Lancet. 2003. 362(9397): 1708-13.

[137]. Bonacini M, et al. Survival in patients with HIV infection and viral hepatitis B or C: a cohort study. AIDS.
2004; 18(15): 2039—45.

[138]. Marine-Barjoan E, et al. Impact of antiretroviral treatment on progression of hepatic fibrosis in HIV/hepa-
titis C virus co-infected patients. AIDS. 2004; 18(16): 2163—70.

[139]. Befrits R, et al. Chronic hepatitis C in alcoholic patients: prevalence, genotypes, and correlation to liver
disease. Scand | Gastroenterol. 1995; 30(11): 1113-8.

[140]. Mendenhall CL, et al. Epidemiology of hepatitis C among veterans with alcoholic liver disease. The VA
Cooperative Study Group 275. Am J Gastroenterol. 1993; 88(7): 1022-6.

[141]. Coelho-Little ME, et al. Hepatitis C virus in alcoholic patients with and without clinically apparent liver
disease. Alcohol Clin Exp Res. 1995; 19(5): 1173—6.

[142]. Bhattacharya R and MC Shuhart. Hepatitis C and alcohol: interactions, outcomes, and implications.
J Clin Gastroenterol. 2003; 36(3): 242—-52.

[143]. Poynard T, Bedossa P, and P Opolon. Natural history of liver fibrosis progression in patients with chronic
hepatitis C. The OBSVIRC, METAVIR, CLINIVIR, and DOSVIRC groups. Lancet. 1997; 349(9055): 825-32.

[144]. Ostapowicz G, et al. Role of alcohol in the progression of liver disease caused by hepatitis C virus infec-
tion. Hepatology. 1998; 27(6): 1730-5.

[145]. Wiley TE, et al. Impact of alcohol on the histological and clinical progression of hepatitis C infection.
Hepatology. 1998; 28(3): 805-9.

[146]. Khan KN and H Yatsuhashi. Effect of alcohol consumption on the progression of hepatitis C virus infec-
tion and risk of hepatocellular carcinoma in Japanese patients. Alcohol and Alcoholism. 2000; 35(3): 286—95.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 221



[147]. Loguercio C, et al. Drinking habits of subjects with hepatitis C virus-related chronic liver disease: preva-
lence and effect on clinical, virological and pathological aspects. Alcohol and Alcoholism 2000; 35(3): 296—301.

[148]. Westin J, et al. Moderate alcohol intake increases fibrosis progression in untreated patients with hepatitis
C virus infection. | Viral Hepat. 2002; 9(3): 235—41.

[149]. Rigamonti C, et al. Moderate alcohol consumption increases oxidative stress in patients with chronic
hepatitis C. Hepatology. 2003; 38(1): 42—9.

[150]. Schiff ER. Hepatitis C and alcohol. Hepatology. 1997; 26(3 Suppl 1): 39S—42S.

[151]. Pessione F, et al. Effect of alcohol consumption on serum hepatitis C virus RNA and histological lesions
in chronic hepatitis C. Hepatology. 1998; 27(6): 1717—22.

[152]. Piasecki BA, et al. Influence of alcohol use, race, and viral coinfections on spontaneous HCV clearance
in a US veteran population. Hepatology. 2004; 40(4): 892—9.

[153]. Vento S, etal. Fulminant hepatitis associated with hepatitis A virus superinfection in patients with chronic
hepatitis C. N Engl | Med. 1998; 338(5): 286—90.

[154]. Zarski JP, et al. Characteristics of patients with dual infection by hepatitis B and C viruses. | Hepatol.
1998; 28(1): 27-33.

[155]. Koff RS. Risks associated with hepatitis A and hepatitis B in patients with hepatitis C. J Clin Gastroenterol.
2001; 33(1): 20-6.

[156]. USPHS/IDSA. Guidelines for the prevention of opportunistic infections in persons infected with human
immunodeficiency virus. MMWR Recomm Rep. 1999; 48(RR-10): 1-59 and 61-6.

[157). Weissman S, Feucht C, and BA Moore. Response to hepatitis A vaccine in HIV-positive patients. | Viral
Hepat. 2006; 13(2): 81-6.

[158]. Law WP, et al. Risk of severe hepatotoxicity associated with antiretroviral therapy in the HIV-NAT Cohort,
Thailand, 1996-2001. AIDS. 2003; 17(15): 2191-9.

[159]. Lana R, et al. Rate and risk factors of liver toxicity in patients receiving antiretroviral therapy. Med Clin
(Barc). 2001; 117(16): 607-10.

[160]. Sulkowski MS, et al. Hepatotoxicity associated with nevirapine or efavirenz-containing antiretroviral
therapy: role of hepatitis C and B infections. Hepatology. 2002; 35(1): 182—9.

[161]. Melvin DC, et al. The impact of co-infection with hepatitis C virus and HIV on the tolerability of antiret-
roviral therapy. AIDS. 2000; 14(4): 463-5.

[162]. Torti C, et al. Incidence and risk factors for liver enzyme elevation during highly active antiretroviral
therapy in HIV-HCV co-infected patients: results from the Italian EPOKA-MASTER Cohort. BMC Infect Dis.
2005; 5: 58.

[163]. Aranzabal L, et al. Influence of liver fibrosis on highly active antiretroviral therapy-associated hepatotoxic-
ity in patients with HIV and hepatitis C virus coinfection. Clin Infect Dis. 2005; 40(4): 588-93.

[164]. Sulkowski MS. Drug-induced liver injury associated with antiretroviral therapy that includes HIV-1 prote-
ase inhibitors. Clin Infect Dis. 2004; 38 Suppl 2: S9o-7.

222 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



[165]. Uberti-Foppa C, et al. Pretreatment of chronic active hepatitis C in patients coinfected with HIV and
hepatitis C virus reduces the hepatotoxicity associated with subsequent antiretroviral therapy. J Acquir Immune
Defic Syndr. 2003; 33(2): 146-52.

[166]. de Araujo MS, et al. Vascular hepatotoxicity related to heroin addiction. Virchows Arch A Pathol Anat
Histopathol. 1990; 417(6): 497-503.

[167]. Balaguer F, et al. Cocaine-induced acute hepatitis and thrombotic microangiopathy. JAMA. 2005; 293(7):
797-8.

[168]. Andreu V, et al. Ecstasy: a common cause of severe acute hepatotoxicity. | Hepatol. 1998: 29(3): 394—7.
[169]. Colakoglu O, et al. Toxic hepatitis associated with paroxetine. Int J Clin Pract. 2005; 59(7): 861-2.
[170]. Lucena M, et al. Antidepressant-induced hepatotoxicity. Expert Opin Drug Saf. 2003; 2(3): 249—62.
[171]. Krebs S, et al. Risperidone-induced cholestatic hepatitis. Eur_J Gastroenterol Hepatol. 2001; 13(1): 67—9.

[172]. Ozick LA, et al. Hepatotoxicity from isoniazid and rifampin in inner-city AIDS patients. Am_J Gastroenterol.
1995; 90(11): 1978-80.

[173]- Ungo R, et al. Antituberculosis drug-induced hepatotoxicity. The role of hepatitis C virus and the human
immunodeficiency virus. Am J Respir Crit Care Med. 1998; 157(6 Pt 1): 1871-6.

[174]. McHutchison ]G, et al. Interferon alfa-2b alone or in combination with ribavirin as initial treatment for
chronic hepatitis C. Hepatitis Interventional Therapy Group. N Engl ] Med. 1998; 339(21): 1485-92.

[175]. Poynard T, et al. Meta-analysis of interferon randomized trials in the treatment of viral hepatitis C: effects
of dose and duration. Hepatology. 1996; 24(4): 778-89.

[176]. Poynard T, et al. Randomised trial of interferon alphazb plus ribavirin for 48 weeks or for 24 weeks versus
interferon alphazb plus placebo for 48 weeks for treatment of chronic infection with hepatitis C virus. Interna-
tional Hepatitis Interventional Therapy Group (IHIT). Lancet. 1998; 352(9138): 1426—32.

[177]. Manns MP, et al. Peginterferon alfa-2b plus ribavirin compared with interferon alfa-2b plus ribavirin for
initial treatment of chronic hepatitis C: a randomised trial. Lancet. 2001; 358(9286): 958—65.

[178]. Hadziyannis SJ, et al. Peginterferon-alpha2a and ribavirin combination therapy in chronic hepatitis C: a
randomized study of treatment duration and ribavirin dose. Ann Intern Med. 2004; 140(5): 346-55.

[179]. Carrat F, et al. Pegylated interferon alfa-2b vs standard interferon alfa-2b, plus ribavirin, for chronic hepa-
titis C in HIV-infected patients: a randomized controlled trial. JAMA. 2004; 292(23): 2839—48.

[180]. Chung RT, et al. Peginterferon Alfa-2a plus ribavirin versus interferon alfa-2a plus ribavirin for chronic
hepatitis C in HIV-coinfected persons. N Engl | Med. 2004; 351(5): 451—9.

[181]. Torriani F), et al. Peginterferon Alfa-2a plus ribavirin for chronic hepatitis C virus infection in HIV-infected
patients. N Engl | Med. 2004; 351(5): 438—50.

[182]. Cooper D, et al. HCV-related factors but not HIV-related factors at baseline predict the response to
treatment with peginterferon alfa-2a (40KD) (Pegasys) plus ribavirin (Copegus) in patients with HCV/HIV co-
infection: Predictor analysis from the APRICOT study [MoPeB3329]. From: XV International AIDS Conference.
2004. Bangkok, Thailand.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 223



[183]. Di Martino V, et al. HIV coinfection does not compromise liver histological response to interferon therapy
in patients with chronic hepatitis C. AIDS. 2002; 16(3): 441-5.

[184]. Alberti A, et al. Short statement of the first European Consensus Conference on the treatment of chronic
hepatitis B and C in HIV co-infected patients. J Hepatol. 2005; 42(5): 615-24.

[18s5]. Soriano V, et al. Care of patients with chronic hepatitis C and HIV co-infection: recommendations from
the HIV-HCV International Panel. AIDS. 2002.16(6): 813—28.

[186]. Strader DB, et al. Diagnosis, management, and treatment of hepatitis C. Hepatology. 2004; 39(4):
1147—71.

[187]. Bani-Sadr F, et al. Risk factors for symptomatic mitochondrial toxicity in HIV/Hepatitis C Virus-Coinfected
patients during interferon plus ribavirin-based therapy. J Acquir Immune Defic Syndr. 2005; 40(1): 47-52.

[188]. Brau N, et al. Treatment of chronic hepatitis C in HIV/HCV-coinfection with interferon alpha-2b+ full-
course vs. 16-week delayed ribavirin. Hepatology. 2004; 39(4): 989—98.

[189]. Sherman KE. High frequency of anemia in HIV/HCV coinfected patients receiving weight-based ribavirin
and zidovudine [abstract 1230]. From: 56th Annual Meeting of the American Association for the Study of Liver
Diseases. 2005. San Francisco, CA.

[190]. Clarke B. Hepatitis C as an opportunistic infection in HIV patients. Lancet Infect Dis. 2001; 1(1): 3.

[191]. Salomon JA, et al. Cost-effectiveness of treatment for chronic hepatitis C infection in an evolving patient
population. JAMA. 2003; 290(2): 228-37.

[192]. Siebert U, et al. Cost effectiveness of peginterferon alpha-2b plus ribavirin versus interferon alpha-2b plus
ribavirin for initial treatment of chronic hepatitis C. Gut. 2003; 52(3): 425-32.

[193]. Kuehne FC, et al. Treatment for hepatitis C virus in human immunodeficiency virus-infected patients:
clinical benefits and cost-effectiveness. Arch Intern Med. 2002. 162(22): 2545-56.

[194]. Kelleher TB and N Afdhal. Maintenance therapy for chronic hepatitis C. Curr Gastroenterol Rep. 2005;
7(1): 50-3.

[195]. Lee WM, et al. Evolution of the HALT-C Trial: pegylated interferon as maintenance therapy for chronic
hepatitis C in previous interferon nonresponders. Control Clin Trials. 2004; 25(5): 472—92.

[196]. McHutchison JG and K Patel. Future therapy of hepatitis C. Hepatology. 2002; 36(5 Suppl 1): S245-52.
[197]. Hepatitis C and Complementary and Alternative Medicine: 2003 Update. National Center for Complemen-
tary and Alternative Medicine, National Institutes of Health, U.S. Department of Health and Human Services,

2003.

[198]. Seeff LB, et al. Complementary and alternative medicine in chronic liver disease. Hepatology. 2001;
34(3): 595-603.

[199]. Flora K, et al. Milk thistle (Silybum marianum) for the therapy of liver disease. Am J Gastroenterol. 1998;
93(2): 139-43.

[200]. O’Hara M, et al. A review of 12 commonly used medicinal herbs. Arch Fam Med. 1998; 7(6): 523-36.

224 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



[201]. Muriel P, et al. Silymarin protects against paracetamol-induced lipid peroxidation and liver damage.
J Appl Toxicol. 1992; 12(6): 439—42.

[202]. Letteron P, et al. Mechanism for the protective effects of silymarin against carbon tetrachloride-induced
lipid peroxidation and hepatotoxicity in mice. Evidence that silymarin acts both as an inhibitor of metabolic

activation and as a chain-breaking antioxidant. Biochem Pharmacol. 1990; 39(12): 2027-34.

[203]. Davila JC, Lenherr A, and D Acosta. Protective effect of flavonoids on drug-induced hepatotoxicity in
vitro. Toxicology. 1989; 57(3): 267-86.

[204]. Fuchs EC, Weyhenmeyer R, and OH Weiner. Effects of silibinin and of a synthetic analogue on isolated
rat hepatic stellate cells and myofibroblasts. Arzneimittelforschung. 1997; 47(12): 1383—7.

[205]. Boigk G, et al. Silymarin retards collagen accumulation in early and advanced biliary fibrosis secondary
to complete bile duct obliteration in rats. Hepatology. 1997; 26(3): 643—9.

[206]. Jia|D, et al. Antifibrotic effect of silymarin in rat secondary biliary fibrosis is mediated by downregulation
of procollagen alpha1(l) and TIMP-1. J Hepatol. 2001; 35(3): 392-8.

[207]. LiuJ, etal. Medicinal herbs for hepatitis C virus infection: a Cochrane hepatobiliary systematic review of
randomized trials. Am J Gastroenterol. 2003; 98(3): 538—44.

[208]. Wellington K and B Jarvis. Silymarin: a review of its clinical properties in the management of hepatic
disorders. BioDrugs. 2001; 15(7): 465-89.

[209]. Jacobs BP, et al. Milk thistle for the treatment of liver disease: a systematic review and meta-analysis.
Am | Med. 2002; 113(6): 506—15.

[210]. Tanamly MD, et al. Randomised double-blinded trial evaluating silymarin for chronic hepatitis C in an
Egyptian village: study description and 12-month results. Dig Liver Dis. 2004; 36(11): 752—9.

[211]. Angell M and P Kassirer Alternative medicine—the risks of untested and unregulated remedies. N Engl
J Med. 1998; 339(12): 83941

[212]. Sampson W. Studying herbal remedies. N Engl ] Med. 2005; 353(4): 337-9.
[213]. Hori K, et al. Believe it or not—silver still poisons! Vet Hum Toxicol. 2002; 44(5): 291—2.

[214]. White JM, et al. Severe generalized argyria secondary to ingestion of colloidal silver protein. Clin Exp
Dermatol. 2003; 28(3): 254—6.

[215). Strader DB, et al. Use of complementary and alternative medicine in patients with liver disease. Am J
Gastroenterol. 2002; 97(9): 2391-7.

[216]. Olivo E, and M Oz. Your patients are already doing it and you need to know about it: incorporating
integrative medicine into traditional medical practice. Johns Hopkins Advanced Studies in Medicine. 2005; 5(7):

342-343.
[217]. Piscitelli SC, et al. Indinavir concentrations and St John’s wort. Lancet. 2000; 355(9203): 547-8.

[218]. Piscitelli SC, et al. The effect of garlic supplements on the pharmacokinetics of saquinavir. Clin Infect
Dis. 2002; 34(2): 234-8.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 225



[219]. Fleming CA, et al. Hepatitis C virus and human immunodeficiency virus coinfection in an urban popula-
tion: low eligibility for interferon treatment. Clin Infect Dis. 2003; 36(1): 97-100.

[220]. Fultz SL, et al. Testing, referral, and treatment patterns for hepatitis C virus coinfection in a cohort of
veterans with human immunodeficiency virus infection. Clin Infect Dis. 2003; 36(8): 1039—46.

[221]. Strader DB. Understudied populations with hepatitis C. Hepatology. 2002; 36(5 Suppl 1): S226-36.

[222]. Taylor LE, et al. Psychiatric illness and illicit drugs as barriers to hepatitis C treatment among HIV/hepa-
titis C virus co-infected individuals. AIDS. 2002; 16(12): 1700-1.

[223]. Rauch A, et al. Chronic hepatitis C in HIV-infected patients: low eligibility and applicability of therapy with
pegylated interferon-alpha plus ribavirin. J Acquir Immune Defic Syndr. 2005; 38(2): 238—40.

[224]. Stephenson ). Former addicts face barriers to treatment for HCV. JAMA. 2001; 285(8): 1003-5.

[225]. Davis GL and JR Rodrigue. Treatment of chronic hepatitis C in active drug users. N Engl | Med. 2001;
345(3): 215-7.

[226]. Edlin BR, et al. Is it justifiable to withhold treatment for hepatitis C from illicit-drug users? N Engl J
Med. 2001; 345(3): 211-5.

[227]. National Institutes of Health Consensus Development Conference Panel statement: management of
hepatitis C. Hepatology. 1997; 26(3 Suppl 1): 2S-10S.

[228]. Schaefer M, Heinz A, and M Backmund. Treatment of chronic hepatitis C in patients with drug depen-
dence: time to change the rules? Addiction. 2004; 99(9): 1167-75.

[229]. National Institutes of Health Consensus Development Conference Statement: Management of hepatitis
C: 2002—]une 10-12, 2002. Hepatology. 2002; 36(5 Suppl 1): S3—20.

[230]. Dalgard O. Follow-up studies of treatment for hepatitis C virus infection among injection drug users.
Clin Infect Dis. 2005; 40 Suppl 5: S336-8.

[231]. Dalgard O, et al. Treatment of chronic hepatitis C in injecting drug users: 5 years’ follow-up. Eur Addict
Res. 2002; 8(1): 45-9.

[232]. McHutchison ]G, et al. Adherence to combination therapy enhances sustained response in genotype-1-
infected patients with chronic hepatitis C. Gastroenterology. 2002; 123(4): 1061—9.

[233]. Gross R, et al. Provider inaccuracy in assessing adherence and outcomes with newly initiated antiretroviral
therapy. AIDS. 2002; 16(13): 1835-7.

[234]. Macintyre CR, Goebel K, and GV Brown. Patient knows best: blinded assessment of nonadherence with
antituberculous therapy by physicians, nurses, and patients compared with urine drug levels. Prev Med. 200s5;

40(1): 41-5.

[235]. Sylvestre DL. Approaching treatment for hepatitis C virus infection in substance users. Clin Infect Dis.
2005; 41(Suppl 5): S79-S82.

[236]. Zdilar D, et al. Hepatitis C, interferon alfa, and depression. Hepatology. 2000; 31(6): 1207-11.

226 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



[237]. Raison CL, et al. Depression during pegylated interferon-alpha plus ribavirin therapy: prevalence and
prediction. J Clin Psychiatry. 2005; 66(1): 41-8.

[238]. Horsmans Y. Chronic hepatitis C, depression and interferon. J Hepatol. 2005; 42(6): 788—9.

[239]. Fireman M, et al. Addressing tri-morbidity (hepatitis C, psychiatric disorders, and substance use): the
importance of routine mental health screening as a component of a comanagement model of care. Clin Infect
Dis. 2005; 40 Suppl 5: S286—91.

[240]. Clarke SM and FM Mulcahy. Antiretroviral therapy for drug users. IntJ STD AIDS. 2000; 11(10): 627-31.

[241]. Mitty JA, et al. Directly observed therapy for the treatment of people with human immunodeficiency virus
infection: a work in progress. Clin Infect Dis. 2002; 34(7): 984—90.

[242]. Sylvestre DL, et al. Co-occurring Hepatitis C, substance use, and psychiatric illness: treatment issues
and developing integrated models of care. J Urban Health. 2004; 81(4): 719—34.

[243]. Backmund M, et al. Treatment of hepatitis C infection in injection drug users. Hepatology. 2001; 34(1):
188-93.

[244]. Sylvestre DL. Treating hepatitis C in methadone maintenance patients: an interim analysis. Drug Alcohol
Depend. 2002; 67(2): 117-23.

[245]. Sylvestre DL. Treating hepatitis C virus infection in active substance users. Clin Infect Dis. 2005; 40
Suppl 5: S321—4.

[246]. Taylor LE. Delivering care to injection drug users coinfected with HIV and hepatitis C virus. Clin Infect
Dis. 2005; 40 Suppl 5: S355-61.

[247). Taylor LE, et al. Extending treatment for HCV infection to HIV-HCV coinfected individuals with psychiatric
illness and drug dependence. C lin Infect Dis. 2003; 36(11): 1501—2; author reply 1502—3.

[248]. Fishbein DA, et al. Factors associated with successful referral for clinical care of drugusers with chronic
hepatitis C who have or are at risk for HIV infection. | Acquir Immune Defic Syndr. 2004; 37(3): 1367-1375.

[249]. Taylor LE, Flanigan TP, and JA Mitty. Use of community-based, directly observed therapy for HIV infection:
lessons learned for treatment of hepatitis C virus infection. Clin Infect Dis. 2005; 40(Suppl 5): S346-5348.

HIV and Tuberculosis Coinfection

[1]. Harries AD, Maher D, and S Graham. TB/HIV: a clinical manual. 2nd edition. [Document WHO/HTM/
TB/2004.329]. Geneva: World Health Organisation. 2004.

[2]. Jansa JM, Serrano J, Cayla JA, Vidal R, Ocana |, and T Espanol. Influence of the human immunodeficiency
virus in the incidence of tuberculosis in a cohort of intravenous drug users: effectiveness of anti-tuberculosis
chemoprophylaxis. Int | Tuberc Lung Dis. 1998; 2(2): 140—6.

[3]. Selwyn PA, Hartel D, Lewis VA, Schoenbaum EE, Vermund SH, Klein RS, et al. A prospective study of the
risk of tuberculosis among intravenous drug users with human immunodeficiency virus infection. N Engl |
Med. 1989; 320(9): 545-50.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 227



[4]. Whitman S, Murphy |, Cohen M, and R Sherer. Marked declines in human immunodeficiency virus-related
mortality in Chicago in women, African Americans, Hispanics, young adults, and injection drug users, from 1995
through 1997. Arch Intern Med. 2000; 160(3): 365—9.

[5]. Goedert ]}, Fung MW, Felton S, Battjes R, and EA Engels. Cause-specific mortality associated with HIV and
HTLV-II infections among injecting drug users in the USA. AIDS. 2001; 15(10): 1295-302.

[6]. Strathdee SA, Palepu A, Cornelisse PG, Yip B, O’Shaughnessy MV, Montaner |S, et al. Barriers to use of
free antiretroviral therapy in injection drug users. JAMA. 1998; 280(6): 547-9.

[7]- Sherer R. Adherence and antiretroviral therapy in injection drug users. JAMA. 1998; 280(6):567-8.

[8]. World Health Organization. Global tuberculosis control: surveillance, planning, financing. WHO Report
2006. Geneva: World Health Organisation. 2006.

[9]. Corbett EL, Watt CJ, Walker N, Maher D, Williams BG, Raviglione MC, et al. The growing burden of tuber-
culosis: global trends and interactions with the HIV epidemic. Arch Intern Med. 2003; 163(9): 1009—21.

[10]. Rhodes T, Lowndes C, Judd A, Mikhailova LA, Sarang A, Rylkov A, et al. Explosive spread and high preva-
lence of HIV infection among injecting drug users in Togliatti City, Russia. AIDS. 2002; 16(13): F25-31.

[11]. Van Rie A, Zhemkov V, Granskaya J, Steklova L, Shpakovskaya L, Wendelboe A, et al. TB and HIV in St
Petersburg, Russia: a looming catastrophe? Int J Tuberc Lung Dis. 2005; 9(7): 740-5.

[12]. Drobniewski FA, Atun R, Fedorin I, Bikov A, and R Coker. The ‘bear trap’: the colliding epidemics of tuber-
culosis and HIV in Russia. IntJ STD AIDS. 2004; 15(10): 641—6.

[13]. Drobniewski F, Nikolayevsky V, Asmolov A, Bazhora Y, and S Servetsky. Increasing trends in HIV and TB
rates in Odessa and the Ukraine. IntJ STD AIDS. 2005; 16(5): 374-8.

[14]. Monitoring the AIDS Pandemic Network. AIDS in Asia: face the facts. Available at: http://www.mapnet-
work.org/reports/aids_in_asia.html: Monitoring the AIDS Pandemic Network. 2004.

[15]. Proceedings of the HIV/TB conference for the Mekong subregion. From: HIV/TB conference for the
Mekong subregion, October 10-14, 2004, Ho Chi Minh City, Vietnam. Ministry of Health (MOH) of Vietnam,
World Health Organisation (WHO), and Embassy of the Netherlands in Vietnam. Available at: www.un.org.
vn/who/docs/mekonghivtb/index.htm.

[16]. Chadha VK. Tuberculosis epidemiology in India: a review. Int_J Tuberc Lung Dis. 2005; 9(10): 1072—82.

[17]. Schneider E, and KG Castro. Tuberculosis trends in the United States, 1992—2001. Tuberculosis (Edinb).
2003; 83(1-3): 21-9.

[18]. American Thoracic Society, Centers for Disease Control and Prevention, Infectious Diseases Society of
America. Controlling tuberculosis in the United States. Am J Respir Crit Care Med. 2005; 172(9): 1169—227.

[19]. Cantwell MF, McKenna MT, McCray E, and IM Onorato. Tuberculosis and race/ethnicity in the United
States: impact of socioeconomic status. Am J Respir Crit Care Med. 1998; 157(4 Pt 1): 1016—20.

[20]. Kaye K, and TR Frieden. Tuberculosis control: the relevance of classic principles in an era of acquired
immunodeficiency syndrome and multidrug resistance. Epidemiol Rev. 1996; 18(1): 52—63.

[21]. Paolo WF, Jr., and JD Nosanchuk. Tuberculosis in New York city: recent lessons and a look ahead. Lancet
Infect Dis. 2004; 4(5) :287-93.

228 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



[22]. Handwerger S, Mildvan D, Senie R, and FW McKinley. Tuberculosis and the acquired immunodeficiency
syndrome at a New York City hospital: 1978-198s5. Chest. 1987; 91(2): 176—80.

[23]. Vall Mayans M, Maguire A, Miret M, Alcaide |, Parron |, and ] Casabona. The spread of AIDS and the re-
emergence of tuberculosis in Catalonia, Spain. AIDS. 1997; 11(4): 499-505.

[24]. Cayla JA, Garcia de Olalla P, Galdos-Tanguis H, Vidal R, Lopez-Colomes JL, Gatell M, et al. The influence
of intravenous drug use and HIV infection in the transmission of tuberculosis. AIDS. 1996; 10(1): 95-100.

[25]. Whalen C, Horsburgh CR, Hom D, Lahart C, Simberkoff M, and ] Ellner. Accelerated course of human
immunodeficiency virus infection after tuberculosis. Am J Respir Crit Care Med. 1995; 151(1): 129-35.

[26]. GarraitV, Cadranel |, Esvant H, Herry |, Morinet P, Mayaud C, et al. Tuberculosis generates a microenviron-
ment enhancing the productive infection of local lymphocytes by HIV. J Immunol. 1997; 159(6): 2824-30.

[27]. Burman W), and BE Jones. Treatment of HIV-related tuberculosis in the era of effective antiretroviral
therapy. Am J Respir Crit Care Med. 2001; 164(1): 7-12.

[28]. Frothingham R, Stout JE, and CD Hamilton. Current issues in global tuberculosis control. Int J Infect Dis.
2005; 9(6): 297-311.

[29]. Keizer ST, Langendam MM, van Deutekom H, Coutinho RA, and EJ van Ameijden. How does tuberculosis
relate to HIV positive and HIV negative drug users? | Epidemiol Community Health. 2000; 54(1): 64-8.

[30]. van Asten L, Langendam M, Zangerle R, Hernandez Aguado |, Boufassa F, Schiffer V, et al. Tuberculosis
risk varies with the duration of HIV infection: a prospective study of European drug users with known date of
HIV seroconversion. AIDS. 2003;17(8): 1201-8.

[31]. Stern V. Problems in prisons worldwide, with a particular focus on Russia. Ann N Y Acad Sci. 2001; 953:
113-9.

[32]. Sretrirutchai S, Silapapojakul K, Palittapongarnpim P, Phongdara A, and V Vuddhakul. Tuberculosis in Thai
prisons: magnitude, transmission and drug susceptibility. Int J Tuberc Lung Dis. 2002; 6(3): 208-14.

[33]- Rutta E, Mutasingwa D, Ngallaba S, and A Mwansasu. Tuberculosis in a prison population in Mwanza,
Tanzania (1994—-1997). Int_J Tuberc Lung Dis. 2001; 5(8): 703-6.

[34]. Martin V, Cayla JA, Bolea A, and | Castilla. Mycobacterium tuberculosis and human immunodeficiency
virus co-infection in intravenous drug users on admission to prison. Int | Tuberc Lung Dis. 2000; 4(1): 41-6.

[35]. Venugopalan B. An evaluation of the tuberculosis control programme of Selangor State, Malaysia for the
year 2001. Med | Malaysia. 2004; 59(1): 20-5.

[36]. Drobniewski FA, Balabanova YM, Ruddy MC, Graham C, Kuznetzov SI, Gusarova Gl, et al. Tuberculosis,
HIV seroprevalence and intravenous drug abuse in prisoners. Eur Respir J. 2005; 26(2): 298—304.

[37]. Ball A, et al. Multi-Centre Study on Drug Injecting and Risk of HIV Infection: A Report Prepared on Behalf of
the International Collaborative Group for the World Health Organization Programme on Substance Abuse. Geneva:
World Health Organization,1995s.

[38]. Mohle-Boetani JC, Miguelino V, Dewsnup DH, Desmond E, Horowitz E, Waterman SH, et al. Tuberculosis

outbreak in a housing unit for human immunodeficiency virus-infected patients in a correctional facility: trans-
mission risk factors and effective outbreak control. Clin Infect Dis. 2002; 34(5): 668-76.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 229



[39]. Centers for Disease Control and Prevention. Drug-susceptible tuberculosis outbreak in a state correctional
facility housing HIV-infected inmates—South Carolina, 1999-2000. MMWR Morb Mortal Wkly Rep. 2000;

49(46): 1041—4.

[40]. Centers for Disease Control and Prevention. Tuberculosis outbreaks in prison housing units for HIV-
infected inmates—California, 1995-1996. MMWR Morb Mortal Wkly Rep. 1999; 48(4): 79-82.

[41]. Chaves F, Dronda F, Cave MD, Alonso-Sanz M, Gonzalez-Lopez A, Eisenach KD, et al. A longitudinal study
of transmission of tuberculosis in a large prison population. Am J Respir Crit Care Med. 1997; 155(2): 719—25.

[42]. Fernandez de la Hoz K, Inigo |, Fernandez-Martin |1, Arce A, Alonso-Sanz M, Gomez-Pintado P, et al. The
influence of HIV infection and imprisonment on dissemination of Mycobacterium tuberculosis in a large Spanish
city. IntJ Tuberc Lung Dis. 2001; 5(8): 696—702.

[43]- Ruddy M, Balabanova Y, Graham C, Fedorin |, Malomanova N, Elisarova E, et al. Rates of drug resistance
and risk factor analysis in civilian and prison patients with tuberculosis in Samara Region, Russia. Thorax.
2005; 60(2): 130-75.

[44]. Drobniewski F, Balabanova Y, Nikolayevsky V, Ruddy M, Kuznetzov S, Zakharova S, et al. Drug-resistant
tuberculosis, clinical virulence, and the dominance of the Beijing strain family in Russia. JAMA. 2005; 293(22):
2726-31.

[45]. Tansuphasiri U, Pleumpanupat W, Pandii W, and S Rienthong. Drug-resistant tuberculosis among prison-
ers of three prisons in Bangkok and the vicinity. | Med Assoc Thai. 2003; 86(10): 953—63.

[46]. Valway SE, Richards SB, Kovacovich |, Greifinger RB, Crawford T, and SW Dooley. Outbreak of multi-drug-
resistant tuberculosis in a New York State prison, 1991. Am J Epidemiol. 1994; 140(2): 113—22.

[47]. Valway SE, Greifinger RB, Papania M, Kilburn JO, Woodley C, DiFerdinando GT, et al. Multidrug-resistant
tuberculosis in the New York State prison system, 1990-1991. | Infect Dis. 1994; 170(1): 151-6.

[48]. Chaisson RE, Schecter GF, Theuer CP, Rutherford GW, Echenberg DF, and PC Hopewell. Tuberculosis
in patients with the acquired immunodeficiency syndrome. Clinical features, response to therapy, and survival.
Am Rev Respir Dis. 1987; 136(3): 570—4.

[49]. Perronne C, Zahraoui M, Leport C, Salmon D, Pangon B, Bricaire F, et al. Tuberculosis in patients infected
with the human immunodeficiency virus. 30 cases. Presse Med. 1988; 17(29): 1479—83.

[50]. Putong NM, Pitisuttithum P, Supanaranond W, Phonrat B, Tansuphasawadikul S, Silachamroon U, et
al. Mycobacterium tuberculosis infection among HIV/AIDS patients in Thailand: clinical manifestations and
outcomes. Southeast Asian | Trop Med Public Health. 2002; 33(2): 346-51.

[51]. Klautau GB, and TM Kuschnaroff. Clinical forms and outcome of tuberculosis in HIV-infected patients in
a tertiary hospital in Sao Paulo-Brazil. BrazJ Infect Dis. 2005; 9(6): 464—78.

[52]. Batungwanayo J, Taelman H, Dhote R, Bogaerts |, Allen S, and P Van de Perre. Pulmonary tuberculosis in
Kigali, Rwanda. Impact of human immunodeficiency virus infection on clinical and radiographic presentation.

Am Rev Respir Dis. 1992; 146(1): 53—6.

[53]. Post FA, Wood R, and GP Pillay. Pulmonary tuberculosis in HIV infection: radiographic appearance is
related to CD4+ T-lymphocyte count. Tuber Lung Dis. 1995; 76(6): 518—21.

230 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



[54]. Perlman DC, el-Sadr WM, Nelson ET, Matts P, Telzak EE, Salomon N, et al. Variation of chest radiographic
patterns in pulmonary tuberculosis by degree of human immunodeficiency virus-related immunosuppression.
The Terry Beirn Community Programs for Clinical Research on AIDS (CPCRA). The AIDS Clinical Trials Group
(ACTG). Clin Infect Dis. 1997; 25(2): 242-6.

[55]. de Albuquerque Mde F, Albuquerque SC, Campelo AR, Cruz M, de Souza WV, Ximenes RA, et al. Radio-
graphic features of pulmonary tuberculosis in patients infected by HIV: is there an objective indicator of co-
infection? Rev Soc Bras Med Trop. 2001; 34(4): 369—72.

[56]. Mukadi Y, Perriens JH, St Louis ME, Brown C, Prignot |, Willame JC, et al. Spectrum of immunodeficiency
in HIV-1-infected patients with pulmonary tuberculosis in Zaire. Lancet. 1993; 342(8864): 143—6.

[57]. Tshibwabwa-Tumba E, Mwinga A, Pobee JO, and A Zumla. Radiological features of pulmonary tuberculosis
in 963 HIV-infected adults at three Central African Hospitals. Clin Radiol. 1997; 52(11): 837—41.

[58]. Lawn SD, Evans A), Sedgwick PM, and JW Acheampong. Pulmonary tuberculosis: radiological features in
west Africans coinfected with HIV. BrJ Radiol. 1999; 72(856): 339—44.

[59]. Shafer RW, Kim DS, Weiss JP, and JM Quale. Extrapulmonary tuberculosis in patients with human immu-
nodeficiency virus infection. Medicine (Baltimore). 1991; 70(6): 384-97.

[60]. Samb B, Sow PS, Kony S, Maynart-Badiane M, Diouf G, Cissokho S, et al. Risk factors for negative sputum
acid-fast bacilli smears in pulmonary tuberculosis: results from Dakar, Senegal, a city with low HIV seropreva-
lence. IntJ Tuberc Lung Dis. 1999; 3(4): 330—6.

[61]. Valadas E, Hanscheid T, Fernandes ML, and F Antunes. Smear microscopy to diagnose tuberculosis early
and prevent further transmission in a population with a high prevalence of HIV infection. Clin Microbiol Infect.

2003; 9(10): 1045—7.

[62]. Elliott AM, Halwiindi B, Hayes R, Luo N, Tembo G, Machiels L, et al. The impact of human immuno-
deficiency virus on presentation and diagnosis of tuberculosis in a cohort study in Zambia. J Trop Med Hyg.

1993; 96(1): 1-11.

[63]. Alpert PL, Munsiff SS, Gourevitch MN, Greenberg B, and RS Klein. A prospective study of tuberculosis
and human immunodeficiency virus infection: clinical manifestations and factors associated with survival. Clin
Infect Dis. 1997; 24(4): 661-8.

[64]. Jones BE, Young SM, Antoniskis D, Davidson PT, Kramer F, and PF Barnes. Relationship of the manifes-
tations of tuberculosis to CD4 cell counts in patients with human immunodeficiency virus infection. Am Rev
Respir Dis. 1993; 148(5): 1292—7.

[65]. Hsieh SM, Hung CC, Chen MY, Chang SC, Hsueh PR, Luh KT, et al. Clinical features of tuberculosis
associated with HIV infection in Taiwan. J Formos Med Assoc. 1996; 95(12): 923-8.

[66]. Lado Lado FL, Barrio Gomez E, Carballo Arceo E, and A Cabarcos Ortiz de Barron. Clinical presentation
of tuberculosis and the degree of immunodeficiency in patients with HIV infection. Scand J Infect Dis. 1999;

31(4): 387-91.

[67]. Soriano E, Mallolas J, Gatell M, Latorre X, Miro JM, Pecchiar M, et al. Characteristics of tuberculosis in
HIV-infected patients: a case-control study. AIDS. 1988; 2(6): 429—32.

[68]. Fee MJ, Oo MM, Gabayan AE, Radin DR, and PF Barnes. Abdominal tuberculosis in patients infected with
the human immunodeficiency virus. Clin Infect Dis. 1995;20(4): 938—44.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 231



[69]. Bissuel F, Leport C, Perronne C, Longuet P, and JL Vilde. Fever of unknown origin in HIV-infected patients:
a critical analysis of a retrospective series of 57 cases. J Intern Med. 1994; 236(5): 529-35.

[70]. Orlovic D, Kularatne R, Ferraz V, and RA Smego, Jr. Dual pulmonary infection with Mycobacterium
tuberculosis and Pneumocystis carinii in patients infected with human immunodeficiency virus. Clin Infect Dis.
2001; 32(2): 289—94.

[71]. Murray JF. Pulmonary complications of HIV-1 infection among adults living in Sub-Saharan Africa. Int J
Tuberc Lung Dis. 2005; 9(8): 826—35.

[72]. Schleicher GK, and C Feldman. Dual infection with Streptococcus pneumoniae and Mycobacterium
tuberculosis in HIV-seropositive patients with community acquired pneumonia. IntJ Tuberc Lung Dis. 2003;
7(12): 1207-8.

[73]. Tuberculosis Coalition for Technical Assistance. International Standards for Tuberculosis Care (I1STC). The
Hague: Tuberculosis Coalition for Technical Assistance, 2006.

[74]. STOP TB Department of WHO. Recommendations of an Expert Group to Revise and Develop Algorithm for
Diagnosis of Smear Negative Pulmonary and Extrapulmonary TB. Draft. Accessed March 15, 2006 2006:http://
www.who.int/tb/smear_neg_tb_callforcomments/en/index.html.

[75]. Woods GL. Molecular techniques in mycobacterial detection. Arch Pathol Lab Med. 2001; 125(1): 122—6.

[76]. Centers for Disease Control and Prevention. Treatment of Tuberculosis, American Thoracic Society, CDC,
Infectious Diseases Society of America. MMWR Morb Mortal Wkly Rep. 2003; 52(No. RR-11): 1-78.

[77]. Defrance C, Dewit S, Scheen R, Dediste A, Poll B, and N Clumeck. Use of direct amplification techniques in
HIV-infected patients with smear-negative culture proven pulmonary tuberculosis. From: Thirteenth Conference
on Retroviruses and Opportunistic Infections. Abstract 793. Denver, Colorado, 2006.

[78]. Pozniak AL, Miller RF, Lipman MC, Freedman AR, Ormerod LP, Johnson MA, et al. BHIVA treatment
guidelines for TB/HIV infection. BHIVA. Last updated February 2005. Accessed February 2006 at http://www.
bhiva.org.

[79]. Conde MB, Soares SL, Mello FC, Rezende VM, Almeida LL, Reingold AL, et al. Comparison of sputum
induction with fiberoptic bronchoscopy in the diagnosis of tuberculosis: experience at an acquired immune defi-
ciency syndrome reference center in Rio de Janeiro, Brazil. Am J Respir Crit Care Med. 2000; 162(6): 2238—40.

[80]. Al Zahrani K, Al Jahdali H, Poirier L, Rene P, and D Menzies. Yield of smear, culture and amplification
tests from repeated sputum induction for the diagnosis of pulmonary tuberculosis. Int_J Tuberc Lung Dis. 20071,

5(9): 855-60.

[81]. Conde MB, Loivos AC, Rezende VM, Soares SL, Mello FC, Reingold AL, et al. Yield of sputum induction
in the diagnosis of pleural tuberculosis. Am J Respir Crit Care Med. 2003; 167(5): 723-5.

[82]. Archibald LK, den Dulk MO, Pallangyo K], and LB Reller. Fatal Mycobacterium tuberculosis bloodstream
infections in febrile hospitalized adults in Dar es Salaam, Tanzania. Clin Infect Dis. 1998; 26(2): 290—6.

[83]. Siddiqi K, Lambert ML, and ] Walley. Clinical diagnosis of smear-negative pulmonary tuberculosis in low-
income countries: the current evidence. Lancet Infect Dis. 2003; 3(5): 288—96.

[84]. Blumberg HM, Leonard MK, Jr., and RM Jasmer. Update on the treatment of tuberculosis and latent
tuberculosis infection. JAMA. 2005; 293(22): 2776—84.

232 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



[85]. American Thoracic Society, Centers for Disease Control and Prevention. Targeted tuberculin testing and
treatment of latent tuberculosis. MMWR Morb Mortal Wkly Rep. 2000; 49(RR06): 1-54.

[86]. Chaisson RE, Clermont HC, Holt EA, Cantave M, Johnson MP, Atkinson J, et al. Six-month supervised
intermittent tuberculosis therapy in Haitian patients with and without HIV infection. Am J Respir Crit Care Med.

1996; 154 (4 Pt 1): 1034-8.

[87]. el-Sadr WM, Perlman DC, Matts |P, Nelson ET, Cohn DL, Salomon N, et al. Evaluation of an intensive
intermittent-induction regimen and duration of short-course treatment for human immunodeficiency virus-
related pulmonary tuberculosis. Terry Beirn Community Programs for Clinical Research on AIDS (CPCRA) and
the AIDS Clinical Trials Group (ACTG). Clin Infect Dis. 1998; 26(5): 1148—58.

[88]. Kassim S, Sassan-Morokro M, Ackah A, Abouya LY, Digbeu H, Yesso G, et al. Two-year follow-up of per-
sons with HIV-1- and HIV-2-associated pulmonary tuberculosis treated with short-course chemotherapy in West
Africa. AIDS. 1995; 9(10): 1185—91.

[89]. Murray |, Sonnenberg P, Shearer SC, and P Godfrey-Faussett. Human immunodeficiency virus and the
outcome of treatment for new and recurrent pulmonary tuberculosis in African patients. Am J Respir Crit Care
Med. 1999;159(3): 733-40.

[90]. Muhlberger F, Nturanye F, and | Ladner. Clinical findings and follow-up of 100 each HIV-negative and HIV-
positive cases of bacillary pulmonary tuberculosis in Rwanda. Pneumologie. 1995; 49(1): 27-31. abstract only.

[91]. Ackah AN, Coulibaly D, Digbeu H, Diallo K, Vetter KM, Coulibaly IM, et al. Response to treatment, mortal-
ity, and CD4 lymphocyte counts in HIV-infected persons with tuberculosis in Abidjan, Cote d’lvoire. Lancet.

1995; 345(8950): 607-10.

[92]. Brindle R}, Nunn PP, Githui W, Allen BW, Gathua S, and P Waiyaki. Quantitative bacillary response to
treatment in HIV-associated pulmonary tuberculosis. Am Rev Respir Dis. 1993; 147(4): 958—61.

[93]. Garcia Ordonez MA, Martinez Gonzalez |, Orihuela Canadas F, Jimenez Onate F, and |D Colmenero Cas-
tillo. Recurrent tuberculosis in patients with coinfection by HIV. Rev Clin Esp. 2003; 203(6): 279-83. abstract
only.

[94]. Perriens JH, St Louis ME, Mukadi YB, Brown C, Prignot ], Pouthier F, et al. Pulmonary tuberculosis in
HIV-infected patients in Zaire. A controlled trial of treatment for either 6 or 12 months. N Engl | Med. 1995;
332(12): 779-84.

[95]. Pulido F, Pena JM, Rubio R, Moreno S, Gonzalez J, Guijarro C, et al. Relapse of tuberculosis after treatment
in human immunodeficiency virus-infected patients. Arch Intern Med. 1997; 157(2): 227-32.

[96]. van Rie A, Warren R, Richardson M, Victor TC, Gie RP, Enarson DA, et al. Exogenous reinfection as a cause
of recurrent tuberculosis after curative treatment. N Engl | Med. 1999; 341(16): 1174—9.

[97]. Vernon A, Burman W, Benator D, Khan A, and L Bozeman. Acquired rifamycin monoresistance in patients
with HIV-related tuberculosis treated with once-weekly rifapentine and isoniazid. Tuberculosis Trials Consor-
tium. Lancet. 1999; 353(9167): 1843—7.

[98]. Coker R]. Review: multidrug-resistant tuberculosis: public health challenges. Trop Med Int Health. 2004;
9(1): 25—-40.

[99]. Dean GL, Edwards SG, Ives NJ, Matthews G, Fox EF, Navaratne L, et al. Treatment of tuberculosis in HIV-
infected persons in the era of highly active antiretroviral therapy. AIDS. 2002;16(1): 75-83.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 233



[100]. Small PM, Schecter GF, Goodman PC, Sande MA, Chaisson RE, and PC Hopewell. Treatment of tubercu-
losis in patients with advanced human immunodeficiency virus infection. N Engl | Med. 1991;324(5): 289-94.

[101]. Jones BE, Otaya M, Antoniskis D, Sian S, Wang F, Mercado A, et al. A prospective evaluation of antitu-
berculosis therapy in patients with human immunodeficiency virus infection. Am J Respir Crit Care Med. 1994;
150(6 Pt 1): 1499—-502.

[102]. Gort A, Falguera M, and JA Schoenenberger. Rifampicin toxicity in HIV-infected patients: a study of its
incidence and the risk factors. An Med Interna. 1997; 14(11): 559—64.

[103]. Yee D, Valiquette C, Pelletier M, Parisien I, Rocher |, and D Menzies. Incidence of serious side effects
from first-line antituberculosis drugs among patients treated for active tuberculosis. Am J Respir Crit Care Med.
2003; 167(11): 1472-7.

[104]. Devoto FM, Gonzalez C, lannantuono R, Serra HA, Gonzalez CD, and C Saenz. Risk factors for hepato-
toxicity induced by antituberculosis drugs. Acta Physiol Pharmacol Ther Latinoam. 1997; 47(4): 197—202.

[105]. Pan L, Jia ZS, Chen L, Fu EQ, and GY Li. Effect of anti-tuberculosis therapy on liver function of pulmonary
tuberculosis patients infected with hepatitis B virus. World | Gastroenterol. 2005; 11(16): 2518-21.

[106]. Ungo JR, Jones D, Ashkin D, Hollender ES, Bernstein D, Albanese AP, et al. Antituberculosis drug-induced
hepatotoxicity. The role of the hepatitis C virus and the human immunodeficiency virus. Am J Respir Crit Care
Med. 1998; 157(6 Pt 1): 1871-6.

[107]. Peloquin CA, Nitta AT, Burman W/, Brudney KF, Miranda-Massari JR, McGuinness ME, et al. Low antitu-
berculosis drug concentrations in patients with AIDS. Ann Pharmacother. 1996; 30(9): 919—25.

[108]. Perlman DC, Segal Y, Rosenkranz S, Rainey PM, Remmel RP, Salomon N, et al. The clinical pharmaco-
kinetics of rifampin and ethambutol in HIV-infected persons with tuberculosis. Clin Infect Dis. 2005; 41(11):
1638—47.

[109]. Berning SE, Huitt GA, Iseman MD, and CA Peloquin. Malabsorption of antituberculosis medications by
a patient with AIDS. N Engl | Med. 1992; 327(25): 1817-8.

[110]. Patel KB, Belmonte R, and HM Crowe. Drug malabsorption and resistant tuberculosis in HIV-infected
patients. N Engl | Med. 1995; 332(5): 336—7.

[111]. Taylor B, and P Smith. Does AIDS impair the absorption of antituberculosis agents? Int | Tuberc Lung
Dis. 1998; 2(8): 670-5.

[112]. Burman W/, Gallicano K, and C Peloquin. Therapeutic implications of drug interactions in the treatment
of human immunodeficiency virus-related tuberculosis. Clin Infect Dis. 1999; 28(3): 419—29; quiz 430.

[113]. Spradling P, Drociuk D, McLaughlin S, Lee LM, Peloquin CA, Gallicano K, et al. Drug-drug interactions
in inmates treated for human immunodeficiency virus and Mycobacterium tuberculosis infection or disease: an

institutional tuberculosis outbreak. Clin Infect Dis. 2002; 35(9): 1106-12.

[114]. Finch CK, Chrisman CR, Baciewicz AM, and TH Self. Rifampin and rifabutin drug interactions: an update.
Arch Intern Med. 2002; 162(9): 985-92.

[115]. CDC. Updated Guidelines for the Use of Rifamycins for the Treatment of Tuberculosis among HIV-infected
Patients Taking Protease Inhibitors or Nonnucleoside Reverse Transcriptase Inhibitors. 2004.

234 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



[116]. Li AP, Reith MK, Rasmussen A, Gorski JC, Hall SD, Xu L, et al. Primary human hepatocytes as a tool for
the evaluation of structure-activity relationship in cytochrome P450 induction potential of xenobiotics: evaluation
of rifampin, rifapentine and rifabutin. Chem Biol Interact. 1997; 107(1-2):17-30.

[117]. Shafran SD, Singer ), Zarowny DP, Deschenes ], Phillips P, Turgeon F, et al. Determinants of rifabutin-
associated uveitis in patients treated with rifabutin, clarithromycin, and ethambutol for Mycobacterium avium
complex bacteremia: a multivariate analysis. Canadian HIV Trials Network Protocol o1o Study Group. J Infect
Dis. 1998; 177(1): 252—5.

[118]. Kelleher P, Helbert M, Sweeney |, Anderson ], Parkin J, and A Pinching. Uveitis associated with rifabutin
and macrolide therapy for Mycobacterium avium intracellulare infection in AIDS patients. Genitourin Med.
1996; 72(6): 419—-21.

[119]. Kreek M), Garfield )W, Gutjahr CL, and LM Giusti. Rifampin-induced methadone withdrawal. N Engl J
Med. 1976; 294(20): 1104—6.

[120]. Brown LS, Sawyer RC, Li R, Cobb MN, Colborn DC, and PK Narang. Lack of a pharmacologic interaction
between rifabutin and methadone in HIV-infected former injecting drug users. Drug Alcohol Depend. 1996;
43(1-2): 71-7.

[121]. Elkader A, and B Sproule. Buprenorphine: clinical pharmacokinetics in the treatment of opioid depen-
dence. Clin Pharmacokinet. 2005; 44(7): 661-80.

[122]. Desta Z, Soukhova NV, and DA Flockhart. Inhibition of cytochrome P450 (CYP450) isoforms by isoniazid:
potent inhibition of CYP2C19 and CYP3A. Antimicrob Agents Chemother. 2001; 45(2): 382—92.

[123]. Lopez-Cortes LF, Ruiz-Valderas R, Viciana P, Alarcon-Gonzalez A, Gomez-Mateos |, Leon-Jimenez E, et
al. Pharmacokinetic interactions between efavirenz and rifampicin in HIV-infected patients with tuberculosis.
Clin Pharmacokinet. 2002; 41(9):681-90.

[124]. Brennan-Benson P, Lyus R, Harrison T, Pakianathan M, and D Macallan. Pharmacokinetic interactions
between efavirenz and rifampicin in the treatment of HIV and tuberculosis: one size does not fit all. AIDS.
2005; 19(14): 1541-3.

[125]. Manosuthi W, Kiertiburanakul S, Sungkanuparph S, Ruxrungtham K, Vibhagool A, Rattanasiri S, et al. Efa-
virenz 600 mg/day versus efavirenz 800 mg/day in HIV-infected patients with tuberculosis receiving rifampicin:
48 weeks results. AIDS. 2006; 20(1): 131-2.

[126]. Autar SR, Wit FW, Sankote |, Mahanontharit A, Anekthananon T, Mootsikapun P, et al. Nevirapine plasma
concentrations and concomitant use of rifampin in patients coinfected with HIV-1 and tuberculosis. Antivir
Ther. 2005; 10(8): 937—43.

[127]. Dean GL, Back DJ, de Ruiter A. Effect of tuberculosis therapy on nevirapine trough plasma concentra-
tions. AIDS. 1999; 13(17): 2489—90.

[128]. Oliva J, Moreno S, Sanz ], Ribera E, Molina JA, Rubio R, et al. Co-administration of rifampin and nevirap-
ine in HIV-infected patients with tuberculosis. AIDS. 2003; 17(4): 637-8.

[129]. Ribera E, Pou L, Lopez RM, Crespo M, Falco V, Ocana |, et al. Pharmacokinetic interaction between

nevirapine and rifampicin in HIV-infected patients with tuberculosis. J Acquir Immune Defic Syndr. 2001; 28(s):
450-3.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 235



[130]. Gray A, Karim SS, and TN Gengiah. Ritonavir/saquinavir safety concerns curtail antiretroviral therapy
options for tuberculosis-HIV-co-infected patients in resource-constrained settings. AIDS. 2006; 20(2): 302-3.

[131]. Gonzalez-Montaner L), Natal S, Yongchaiyud P, and P Olliaro. Rifabutin for the treatment of newly-diag-
nosed pulmonary tuberculosis: a multinational, randomized, comparative study versus Rifampicin. Rifabutin
Study Group. Tuber Lung Dis. 1994; 75(5): 341—7.

[132]. Burman W, Benator D, Vernon A, Khan A, Jones B, Silva C, et al. Acquired rifamycin resistance with twice-
weekly treatment of HIV-related tuberculosis. Am J Respir Crit Care Med. 2006; 173(3): 350—6.

[133]. Nunn P, Brindle R, Carpenter L, Odhiambo ], Wasunna K, Newnham R, et al. Cohort study of human
immunodeficiency virus infection in patients with tuberculosis in Nairobi, Kenya. Analysis of early (6-month)
mortality. Am Rev Respir Dis. 1992; 146(4): 849—54.

[134]. Jindani A, Nunn AJ, DA Enarson. Two 8-month regimens of chemotherapy for treatment of newly diag-
nosed pulmonary tuberculosis: international multicentre randomised trial. Lancet. 2004; 364(9441): 1244-51.

[135]. Shao H, Crump |, Ramadhani H, Uiso L, Sendui-Nguyaine O, Kiwera R, et al. Randomized trial of early
vs delayed fixed dose combination zidovudine/lamivudine/abacavir in patients coinfected with HIV and tuber-
culosis: early findings of the Tuberculosis and HIV Immune Reconstitution Syndrome Trial (THIRST). From:
Thirteenth Conference on Retroviruses and Opportunistic Infections, Denver, Colorado, 2006. Abstract 796.

[136]. Perez-Elias M), Moreno A, Moreno S, Lopez D, Antela A, Casado JL, et al. Higher virological effectiveness
of NNRTI-based antiretroviral regimens containing nevirapine or efavirenz compared to a triple NRTI regimen
as initial therapy in HIV-1-infected adults. HIV Clin Trials. 2005; 6(6): 312—9.

[137]. Gulick RM, Ribaudo HJ, Shikuma CM, Lustgarten S, Squires KE, Meyer WA, 3rd, et al. Triple-nucleoside
regimens versus efavirenz-containing regimens for the initial treatment of HIV-1 infection. N Engl | Med. 2004;
350(18): 1850-61.

[138]. Yeni PG, Hammer SM, Hirsch MS, Saag MS, Schechter M, Carpenter CC, et al. Treatment for adult HIV
infection: 2004 recommendations of the International AIDS Society-USA Panel. JAMA. 2004; 292(2): 251-65.

[139]. Morris L, Martin DJ, Bredell H, Nyoka SN, Sacks L, Pendle S, et al. Human immunodeficiency virus-1
RNA levels and CD4 lymphocyte counts, during treatment for active tuberculosis, in South African patients.
J Infect Dis. 2003; 187(12): 1967-71.

[140]. Lawn SD, Shattock R}, Acheampong JW, Lal RB, Folks TM, Griffin GE, et al. Sustained plasma TNF-alpha
and HIV-1 load despite resolution of other parameters of immune activation during treatment of tuberculosis
in Africans. AIDS. 1999; 13(16): 2231-7.

[141]. Dheda K, Lampe FC, Johnson MA, and MC Lipman. Outcome of HIV-associated tuberculosis in the era
of highly active antiretroviral therapy. J Infect Dis. 2004; 190(9): 1670-6.

[142]. Conanan B, London K, Martinez L, Modersbach D, O’Connell |, O'Sullivan M, et al. Adapting Your Practice:
Treatment and Recommendations for Homeless Patients with HIV/AIDS. Nashville: Health Care for the Homeless
Clinicians’ Network, National Health Care for the Homeless Council, Inc., 2003.

[143]. Cuneo WD, and DE Snider. Enhancing patient compliance with tuberculosis therapy. Clinics in Chest
Medicine. 1989; 10: 375-80.

[144]. Altarac D, and SF Dansky. Tuberculosis treatment through directly observed therapy in a large multisite

methadone maintenance treatment program: addressing the public health needs of a high-risk population.
J Public Health Manag Pract. 1995; 1(4): 40-7.

236 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



[145]. Gourevitch MN, Wasserman W, Panero MS, and PA Selwyn. Successful adherence to observed prophylaxis
and treatment of tuberculosis among drug users in a methadone program. J Addict Dis. 1996; 15(1): 93—104.

[146]. Klaus BD, and M) Grodesky. Assessing and enhancing compliance with antiretroviral therapy. Nurs
Pract. 1997; 22: 211-219.

[147). Weis SE, Slocum PC, Blais FX, King B, Nunn M, Matney GB, et al. The effect of directly observed therapy
on the rates of drug resistance and relapse in tuberculosis. N Engl ] Med. 1994; 330(17): 1179—-84.

[148]. Chaulk CP, Moore-Rice K, Rizzo R, and RE Chaisson. Eleven years of community-based directly observed
therapy for tuberculosis. JAMA. 1995; 274(12): 945-51.

[149]. Chaulk CP, and VA Kazandjian. Directly observed therapy for treatment completion of pulmonary tubercu-
losis: Consensus Statement of the Public Health Tuberculosis Guidelines Panel. JAMA. 1998; 279(12): 943-8.

[150]. Centers for Disease Control and Prevention. Prevention and treatment of tuberculosis among patients
infected with human immunodeficiency virus: Principles of therapy and revised recommendations. MMWR
Morb Mortal Wkly Rep. 1998; 47: 1.

[151]. Volmink ], and P Garner. Directly observed therapy for treating tuberculosis. The Cochrane Database of
Systematic Reviews. 2003; 1: Art. No.: CD003343. DOI: 10.1002/14651858.CD003343.

[152]. Zwarenstein M, Schoeman JH, Vundule C, Lombard CJ, and M Tatley. Randomised controlled trial of
self-supervised and directly observed treatment of tuberculosis. Lancet. 1998; 352(9137): 1340-3.

[153]. Walley JD, Khan MA, Newell N, and MH Khan. Effectiveness of the direct observation component of DOTS
for tuberculosis: a randomised controlled trial in Pakistan. Lancet. 2001; 357(9257): 664—9.

[154]. Kamolratanakul P, Sawert H, Lertmaharit S, Kasetjaroen Y, Akksilp S, Tulaporn C, et al. Randomized
controlled trial of directly observed treatment (DOT) for patients with pulmonary tuberculosis in Thailand. Trans
R Soc Trop Med Hyg. 1999; 93(5): 552—7.

[155]. Volmink ], Matchaba P, and P Garner. Directly observed therapy and treatment adherence. Lancet. 2000;
355(9212): 1345-50.

[156]. Brassard P, Bruneau J, Schwartzman K, Senecal M, and D Menzies. Yield of tuberculin screening among
injection drug users. Int | Tuberc Lung Dis. 2004; 8(8): 988-93.

[157]. Perlman DC, Friedmann P, Horn L, Nugent A, Schoeb V, Carey |, et al. Impact of monetary incentives on
adherence to referral for screening chest x-rays after syringe exchange-based tuberculin skin testing. J Urban
Health. 2003; 80(3): 428-37.

[158]. Lucas GM. Directly observed therapy for the treatment of HIV: promises and pitfalls. Hopkins HIV Rep.
2001; 13(4): 123, 15.

[159]. Conway B, Prasad |, Reynolds R, Farley J, Jones M, Jutha S, et al. Directly observed therapy for the manage-
ment of HIV-infected patients in a methadone program. Clin Infect Dis. 2004; 38 Suppl 5: S402-8.

[160]. Narita M, Ashkin D, Hollender ES, and AE Pitchenik. Paradoxical worsening of tuberculosis following
antiretroviral therapy in patients with AIDS. Am J Respir Crit Care Med. 1998; 158(1): 157-61.

[161]. Cheng VC, Yam WC, Woo PC, Lau SK, Hung IF, Wong SP, et al. Risk factors for development of paradoxi-

cal response during antituberculosis therapy in HIV-negative patients. Eur J Clin Microbiol Infect Dis. 2003;
22(10): 597-602.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 237



[162]. Breen RA, Smith CJ, Bettinson H, Dart S, Bannister B, Johnson MA, et al. Paradoxical reactions during
tuberculosis treatment in patients with and without HIV co-infection. Thorax. 2004; 59(8): 704-7.

[163]. Lawn SD, Bekker LG, and RF Miller. Immune reconstitution disease associated with mycobacterial infec-
tions in HIV-infected individuals receiving antiretrovirals. Lancet Infect Dis. 2005; 5(6): 361-73.

[164]. Navas E, Martin-Davila P, Moreno L, Pintado V, Casado JL, Fortun J, et al. Paradoxical reactions of tuber-
culosis in patients with the acquired immunodeficiency syndrome who are treated with highly active antiretroviral
therapy. Arch Intern Med. 2002; 162(1): 97-9.

[165]. Breton G, Duval X, Estellat C, Poaletti X, Bonnet D, Mvondo Mvondo D, et al. Determinants of immune
reconstitution inflammatory syndrome in HIV type 1-infected patients with tuberculosis after initiation of anti-
retroviral therapy. Clin Infect Dis. 2004; 39(11): 1709-12.

[166]. Michailidis C, Pozniak AL, Mandalia S, Basnayake S, Nelson MR, and BG Gazzard. Clinical characteristics
of IRIS syndrome in patients with HIV and tuberculosis. Antivir Ther. 2005; 10(3): 417—22.

[167]. Woldehanna S, and ] Volmink. Treatment of latent tuberculosis infection in HIV infected persons. The
Cochrane Database of Systematic Reviews. 2004; Issue 1 Art. No.: CDooo171.pub2. DOI: 10.1002/14651858.
CDooo171.pub2.

[168]. Scholten |N, Driver CR, Munsiff SS, Kaye K, Rubino MA, Gourevitch MN, et al. Effectiveness of isoniazid
treatment for latent tuberculosis infection among human immunodeficiency virus (HIV)-infected and HIV-unin-
fected injection drug users in methadone programs. Clin Infect Dis. 2003; 37(12): 1686—92.

[169]. Fernandez-Villar A, Sopena B, Vazquez R, Ulloa F, Fluiters E, Mosteiro M, et al. Isoniazid hepatotoxicity
among drug users: the role of hepatitis C. CID. 2003; 36(3): 293-8.

[170]. Sadaphal P, Astemborski J, Graham NM, Sheely L, Bonds M, Madison A, et al. Isoniazid preventive
therapy, hepatitis C virus infection, and hepatotoxicity among injection drug users infected with Mycobacterium
tuberculosis. Clin Infect Dis. 2001; 33(10): 1687-91.

[171]. Fitzgerald DW, Desvarieux M, Severe P, Joseph P, Johnson WD, Jr., and JW Pape. Effect of post-treat-
ment isoniazid on prevention of recurrent tuberculosis in HIV-1-infected individuals: a randomised trial. Lancet.

2000; 356(9240): 1470—4.

[172]. Mazurek GH, Jereb ], Lobue P, lademarco MF, Metchock B, and A Vernon. Guidelines for using the
QuantiFERON-TB Gold test for detecting Mycobacterium tuberculosis infection, United States. MMWR Recomm
Rep. 2005; 54(RR-15): 49-55.

[173]. Centers for Disease Control and Prevention. Guidelines for preventing the transmission of Mycobacterium
tuberculosis in health-care settings. MMWR Morb Mortal Wkly Rep. 2005; 54(No. RR-17): 1-147.

[174]. Harries AD, Hargreaves NJ, Kemp J, Jindani A, Enarson DA, Maher D, et al. Deaths from tuberculosis in
sub-Saharan African countries with a high prevalence of HIV-1. Lancet. 2001; 357(9267): 1519—23.

[175]. Mayor AM, Gomez MA, Otero JF, Vila S, and RF Hunter. Pulmonary tuberculosis mortality risks in a
cohort of HIV/AIDS patients in Puerto Rico. Cell Mol Biol. 2001; 47(7): 1143-8.

[176]. Mukadi YD, Maher D, and A Harries. Tuberculosis case fatality rates in high HIV prevalence populations
in sub-Saharan Africa. AIDS. 2001; 15(2): 143-52.

238 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



[177]. Lawn SD, Badri M, and R Wood. Tuberculosis among HIV-infected patients receiving HAART: long term
incidence and risk factors in a South African cohort. AIDS. 2005; 19(18): 2109-16.

[178]. Jones JL, Hanson DL, Dworkin MS, and KM DeCock. HIV-associated tuberculosis in the era of highly
active antiretroviral therapy. The Adult/Adolescent Spectrum of HIV Disease Group. Int | Tuberc Lung Dis.
2000; 4(11): 1026-31.

[179]. Ledergerber B, Egger M, Erard V, Weber R, Hirschel B, Furrer H, et al. AlIDS-related opportunistic ill-
nesses occurring after initiation of potent antiretroviral therapy: the Swiss HIV Cohort Study. JAMA. 1999;
282(23): 2220-6.

[180]. Kirk O, Gatell JM, Mocroft A, Pedersen C, Proenca R, Brettle RP, et al. Infections with Mycobacterium
tuberculosis and Mycobacterium avium among HIV-infected patients after the introduction of highly active
antiretroviral therapy. EuroSIDA Study Group |D. Am J Respir Crit Care Med. 2000; 162(3 Pt 1): 865—72.

[181]. Santoro-Lopes G, de Pinho AM, Harrison LH, and M Schechter. Reduced risk of tuberculosis among Bra-
zilian patients with advanced human immunodeficiency virus infection treated with highly active antiretroviral
therapy. Clin Infect Dis. 2002; 34(4): 543—6.

[182]. Badri M, Wilson D, and R Wood. Effect of highly active antiretroviral therapy on incidence of tuberculosis
in South Africa: a cohort study. Lancet. 2002; 359(9323): 2059—64.

[183). Girardi E, Antonucci G, Vanacore P, Libanore M, Errante |, Matteelli A, et al. Impact of combination anti-
retroviral therapy on the risk of tuberculosis among persons with HIV infection. AIDS. 2000; 14(13): 1985-91.

[184]. Girardi E, Antonucci G, Vanacore P, Palmieri F, Matteelli A, Lemoli E, et al. Tuberculosis in HIV-infected
persons in the context of wide availability of highly active antiretroviral therapy. Eur Respir J. 2004; 24(1): 11-7.

[18s5]. Girardi E, Sabin CA, d’Arminio Monforte A, Hogg B, Phillips AN, Gill M), et al. Incidence of Tuberculosis
among HIV-infected patients receiving highly active antiretroviral therapy in Europe and North America. Clin
Infect Dis. 2005; 41(12): 1772-82.

[186]. Lawn SD, and R Wood. Incidence of tuberculosis during highly active antiretroviral therapy in high-income
and low-income countries. Clin Infect Dis. 2005; 41(12): 1783—6.

[187]. Lawn SD, Bekker LG, and R Wood. How effectively does HAART restore immune responses to Mycobac-
terium tuberculosis? Implications for tuberculosis control. AIDS. 2005; 19(11): 1113—24.

Recreational Drugs and Opiate Substitution
Medications: Interactions with Antiretrovirals

[1]. Palella FJ), Delaney KM, Moorman AC, Loveless MO, Fuhrer J, Satten GA, et al. Declining morbidity and
mortality among patients with advanced human immunodeficiency virus infection. HIV Outpatient Study Inves-
tigators. N Engl | Med. 1998; 338: 853—60.

[2]. Cameron DW, Heath-Chiozzi M, Danner S, Cohen C, Kravcik S, Maurath C, et al. Randomised placebo-
controlled trial of ritonavir in advanced HIV-1 disease. The Advance HIV Disease Ritonavir Study Group. Lancet.

1998; 351: 543-9.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 239



[3]. Hammer SM, Squires KE, Hughes MD, Grimes JM, Demeter LM, Currier |S, et al. A controlled trial of two
nucleoside analogues plus indinavir in persons with human immunodeficiency virus infection and CD4 cell
counts of 200 per cubic millimeter or less. AIDS Clinical Trials Group 320 Study Team. N Engl | Med. 1997;
337:725-33.

[4]. Van Cleef G, Fisher EJ, and RE Polk. Drug interaction potential with inhibitors of HIV protease. Pharma-
cother. 1997; 17: 774-8.

[5]. Preston SL, Postelnick M, Purdy BD, Petrolati ], Aasi H, and DS Stein. Drug interactions in HIV-positive
patients initiated on protease inhibitor therapy [letter]. AIDS. 1998; 12: 228-30.

[6]. von Moltke LL, Greenblatt DY, Grassi JM, Granda BW, Duan SX, Fogelman SM, et al. Protease inhibitors
as inhibitors of human cytochromes P4s50: high risk associated with ritonavir. J Clin Pharmacol. 1998; 38:

106-11.

[7]- von Moltke LL, Greenblatt D}, Granda BW, Giancarlo GM, Duan SX, Daily JP, et al. Inhibition of cytochrome
P450 isoforms by nonnucleoside reverse transcriptase inhibitors. J Clin Pharmacol. 2001; 41: 85-91.

[8]. Deeks SG, Smith M, Holodniy M, and JO Kahn. HIV-1 protease inhibitors: a review for clinicians. JAMA.
1997; 277 145-53.

[9]- Barry M, Gibbons S, Back D, and F Mulcahy. Protease inhibitors in patients with HIV disease. Clinically
important pharmacokinetic considerations. Clin Pharmacokinet. 1997; 32: 194-209.

[10]. Piscitelli SC, Flexner C, Minor R, Polis MA, and H Masur. Drug interactions in patients infected with HIV.
Clin Infec Dis. 1996; 23: 685-93.

[11]. Barry M, Mulcahy F, Merry C, Gibbons S, and D Back. Pharmacokinetics and potential interactions amongst
antiretroviral agents used to treat patients with HIV infection. Clin Pharmacokinet. 1999; 36: 289—304.

[12]. Tseng AL, and MM Foisy. Management of drug interactions in patients with HIV. Ann Pharmacother.
1997; 31: 1040-58.

[13]. Bristol Myers Squibb Pharma. Efavirenz (Sustiva) Product Monograph. Princeton, NJ: February 2002.

[14]. Patrick DM, Strathdee SA, Currie S, Pitchford W, Rekart ML, FitzGerald M, et al. Incidence of HIV in the
Vancouver IDU Study Cohort. From: 6th Annual Canadian Conference on HIV/AIDS Research, Ottawa, Canada.
May 22-26, 1997, 1997.

[15]. Clarke S, Quah S, Courtney G, Lyons F, Bergin C, and F Mulcahy. A rapidly increasing incidence of HIV
infection in injecting drug users (IDU) in Ireland [abstract]. From: 8th Conference on Retroviruses and Oppor-
tunistic Infections, Chicago IL. February 4-8, 2001.

[16]. Department of Health and Human Services. HIV/AIDS Surveillance Report. 2004; 16: 1—46.

[17]. Geduld J, and M Gatali. Estimates of HIV prevalence and incidence in Canada. Canada Comm Dis Rep.
2003; 29: 197—206.

[18]. World Health Organization. AIDS Epidemic Update. 2005; 1—98.

[19]. Qian HZ, Schumacher JE, Chen HT, and Y Ruan. Injection drug use and HIV/AIDS in China: review of
current situation, prevention and policy implications. Harm Reduct J. 2006; 3: 4.

240 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



[20]. Henry JA, and IR Hill. Fatal interaction between ritonavir and MDMA. Lancet. 1998; 352: 1751-2.

[21]. Bertz R}, and GR Granneman. Use of in vitro and in vivo data to estimate the likelihood of metabolic
pharmacokinetic interactions. Clin Pharmacokinet. 1997; 32: 210-58.

[22]. Jacobs MR, and K O’Brien Fehr. Drugs and Drug Abuse: A Reference Text. Toronto: Alcoholism and Drug
Addition Research Foundation, 1987.

[23]. Tucker GT, Lennard MS, Ellis SW, Woods HF, Cho AK, Lin LY, et al. The demethylenation of methylene-
dioxymethamphetamine (‘ecstasy’) by debrisoquine hydroxylase (CYP2D6). Biochem Pharmacol. 1994; 47:
1151-6.

[24]. Colado MI, Williams JL, and AR Green. The hyperthermic and neurotoxic effects of ‘Ecstasy’ (MDMA) and
3,4 methylenedioxyamphetamine (MDA) in the Dark Agouti (DA) rat, a model of the CYP2D6 poor metabolizer
phenotype. BrJ Pharmacol. 1995; 115: 1281-9.

[25]. Kreth K, Kovar K, Schwab M, and UM Zangar. Identification of the human cytochromes P450 involved in
the oxidative metabolism of ‘Ecstasy’-related drugs. Biochem Pharmacol. 2000; 15: 1563-71.

[26]. Segura M, Farre M, Pichini S, Peiro AM, Roset PN, Ramirez A, et al. Contribution of cytochrome P450

2D6 to 3, 4-methylenedioxymethamphetamine disposition in humans: use of paroxetine as a metabolic inhibitor
probe. Clin Pharmacokinet. 2005; 44: 649—60.

[27]. Sherlock K, Wolff K, Hay AW, and M Conner. Analysis of illicit ecstasy tablets: implications for clinical
management in the accident and emergency department. J Accid Emerg Med. 1999; 16: 194—7.

[28]. Hesse LM, von Moltke LL, Shader RI, and D] Greenblatt. Ritonavir, efavirenz, and nelfinavir inhibit CYP2B6
activity in vitro: potential drug interactions with bupropion. Drug Metab Dispos. 2001; 29: 100-102.

[29]. Lin LY, Kumagai Y, Hiratsuka A, Narimatsu S, Suzuki T, Funae Y, et al. Cytochrome P4502D isozymes
catalyze the 4-hydroxylation of methamphetamine enantiomers. Drug Metab Dispos. 1995; 23: 610—14.

[30]. Geertsen S, Foster BC, Wilson DL, Cyr TD, and W Casley. Metabolism of methoxyphenamine and 2-
methoxyamphetamine in P4502D6-transfected cells and cell preparations. Xenobiotica. 1995; 25: 895—906.

[31]. Lin LY, Di Stefano EW, Schmitz DA, Hsu L, Ellis SW, Lennard MS, et al. Oxidation of methamphetamine
and methylenedioxymethamphetamine by CYP2D6. Drug Metab Dispos. 1997; 25: 1059—64.

[32]. Hales G, Roth N, and D Smith. Possible fatal interaction between protease inhibitors and methamphet-
amine. Antiviral Ther. 2000; 5: 19.

[33]- Logan BK, Fligner CL, and T Haddix. Cause and manner of death in fatalities involving methamphetamine.
J Forensic Sci. 1998; 43: 28-34.

[34]. Gonzalez A, and D) Nutt. Gamma hydroxy butyrate abuse and dependency. J Psychopharmacol. 2005;
19: 195-204.

[35]. Maremmani |, Lamanna F, and A Tagliamonte. Long-term therapy using GHB (sodium gamma hydroxy-
butyrate) for treatment-resistant chronic alcoholics. J Psychoactive Drugs. 2001; 33: 135—42.

[36]. Lettieri JT, and HL Fung. Dose-dependent pharmacokinetics and hypnotic effects of sodium gamma-
hydroxybutyrate in the rat. J Pharmacol Exp Ther. 1979; 208: 7-11.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 221



[37]. Lettieri JT, and HL Fung. Absorption and first pass metabolism of 14C-gamma-hydroxybutyric acid. Res
Commun Chem Pathol Pharmacol. 1976; 13: 425-37.

[38]. Harrington RD, Woodward JA, Hooton TM, and JR Horn. Life-threatening interactions between HIV-1 pro-
tease inhibitors and the illicit drugs MDMA and gamma-hydroxybutyrate. Arch Intern Med. 1999; 159: 2221—4.

[39]. White PF, Way WL, and AJ Trevor. Ketamine-its pharmacology and therapeutic uses. Anesthesiology. 1982;
56: 119—36.

[40]. Yanagihara Y, Kariya S, Ohtani M, Uchino K, Aoyama T, Yamamura Y, et al. Involvement of CYP2B6 in
n-demethylation of ketamine in human liver microsomes. Drug Metab Dispos. 2001; 29: 887-890.

[41]. Loch JM, Potter |, and KA Bachman. The influence of anesthetic agents on rat hepatic cytochromes P450
in vivo. Pharmacology. 1995; 50: 146—53.

[42]. Menuguz A, Fortuna S, Lorenzini P, and MT Volpe. Influence of urethane and ketamine on rat hepatic
cytochrome P450 in vivo. Exp Toxicol Pathol. 1999; 51: 392—96.

[43]. Laurenzana EM, and SM Owens. Metabolism of phencyclidine by human liver microsomes. Drug Metab
Dispos. 1997; 25: 557—63.

[44]. Shelnutt SR, Badger TM, and SM Owens. Phencyclidine metabolite irreversible binding in the rat: gonadal
steroid regulation and CYP2C11. J Pharmacol Exp Ther. 1996; 277: 292-8.

[45]. Crowley JR, and PF Hollenberg. Mechanism-based inactivation of rat liver cytochrome P4502B1 by phen-
cyclidine and its oxidative product, the iminium ion. Drug Metab Dispos. 1995; 23: 786—93.

[46]. Inoue T, Niwaguchi T, and T Murata. Effects of inducers and/or inhibitors on metabolism of lysergic acid
diethylamide in rat liver microsomes. Xenobiotica. 1980; 10: 913—20.

[47]. Cai ), and ] Henion. Elucidation of LSD in vitro metabolism by liquid chromatography and capillary elec-
trophoresis coupled with tandem mass spectrometry. J Anal Toxicol. 1996; 20: 27-37.

[48]. Iribarne C, Berthou F, Baird S, Dreano Y, Picart D, Bail JP, et al. Involvement of cytochrome P450 3A4 enzyme
in the N-demethylation of methadone in human liver microsomes. Chem Res Toxicol. 1996; 9: 365—73.

[49]. Foster DJ, Somogyi AA, and F Bochner. Methadone N-demethylation in human liver microsomes: lack of
stereoselectivity and involvement of CYP3A4. BrJ Clin Pharmacol. 1999; 47: 403—12.

[50]. Eap CB, Broly F, Mino A, Hammig R, Deglon JJ, Uehlinger C, et al. Cytochrome P450 2D6 genotype and
methadone steady-state concentrations. J Clin Psychopharmacol. 2001; 21: 229—34.

[51]. Gerber JG, and R] Rhodes. Cytochrome P450 2B6 metabolizes methadone preferentially and sterospe-
cifically. An explanation of drug interaction with antiretroviral drugs [abstract 2.2]. From: First International
Workshop on Clinical Pharmacology of HIV Therapy, Noordwijk, the Netherlands. March 30-31, 2000: 14.

[52]. Clarke SM, Mulcahy FM, Tjia ], Reynolds HE, Gibbons SE, Barry MG, et al. The pharmacokinetics of
methadone in HIV-positive patients receiving the non-nucleoside reverse transcriptase inhibitor efavirenz. Br

J Clin Pharmacol. 2001; 51: 213-7.

[53]. Heelon MW, and LB Meade. Methadone withdrawal when starting an antiretroviral regimen including
nevirapine. Pharmacother. 1999; 19: 471-2.

242 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



[54]. Marzolini C, Troillet N, Telenti A, Baumann P, Decosterd LA, and CB Eap. Efavirenz decreases methadone
blood concentrations. AIDS. 2000; 14: 1291-2.

[55]. Pinzani V, Faucherre V, and H Peyriere. Methadone withdrawal symptoms with nevirapine and efavirenz.
Ann Pharmacother. 2000; 34: 405—7.

[56]. Staszewski S, Haberl A, Gute P, Nisius G, Miller V, and A Carlebach. Nevirapine/didanosine/lamivudine
once daily in HIV-1 infected intravenous drug users. Antiviral Ther. 1998; 3: 55-6.

[57]. Altice FL, Friedland GH, and E Cooney. Nevirapine induced opiate withdrawal among injection drug users
with HIV infection receiving methadone. AIDS. 1999; 13: 957-962.

[58]. Otero M|, Fuertes A, Sanchez R, and G Luna. Nevirapine-induced withdrawal symptoms in HIV patients
on methadone maintenance programme: an alert. AIDS. 1999; 13: 1004-5.

[59]. Geletko SM, and AD Erickson. Decreased methadone effect after ritonavir initiation. Pharmacother. 2000;
20: 93-94.

[60]. Hsyu PH, Lillibridge JH, Maroldo L, Weiss WR, and BM Kerr. Pharmacokinetic and pharmacodynamic
interactions between nelfinavir and methadone [abstract 87]. From: 7th Conference on Retroviruses and Oppor-
tunistic Infections, San Francisco, CA. January 30—February 2, 2000.

[61]. Gerber )G, Rosenkranz S, Segal Y, Aberg |, D’Amico R, Mildvan D, et al. The effect of ritonavir/saquinavir
on the stereoselective pharmacokinetics of methadone: results of AIDS clinical trials group (ACTG) 401. J Acq
Immune Def Synd. 2001; 27: 153—60.

[62]. Hendrix C, Wakeford |, Wire MB, Bigelow G, Cornell E, Christopher J, et al. Pharmacokinetic and pharma-
codynamic evaluation of methadone enantiomers following co-administration with amprenavir in opiod-depen-
dent subjects [abstract 1649]. From: 4oth Interscience Conference on Antimicrobial Agents and Chemotherapy,
Toronto, Canada. September 17-20, 2000: 335.

[63]. Maroldo L, Manocchio S, Artenstein A, and W Weiss. Lack of effect of nelfinavir mesylate on maintenance
methadone dose requirement (abstract WePeB4120). From: XllI International AIDS Conference, Durban, South
Africa. July 9—14, 2000: 60.

[64]. McCance-Katz EF, Farber S, Selwyn PA, and A O’Connor. Decrease in methadone levels with nelfinavir
mesylate [letter]. Am J Psychiatry. 2000; 157: 481.

[65]. Beauverie P, Taburet AM, Dessalles MC, Furlan V, and D Touzeau. Therapeutic drug monitoring of metha-
done in HIV-infected patients receiving protease inhibitors. AIDS. 1998; 12: 2510-1.

[66]. Rainey PM, Friedland G, McCance-Katz EF, Andrews L, Mitchell SM, Charles C, et al. Interaction of metha-
done with didanosine and stavudine. | Acq Immune Def Synd. 2000; 24: 241-8.

[67]. Schwartz EL, Brechbuhl AB, Kahl P, Miller MA, Selwyn PA, and GH Friedland. Pharmacokinetic interac-
tions of zidovudine and methadone in intravenous drug-using patients with HIV infection. | Acq Immune Def

Synd. 1992; 5: 619—26.

[68]. McCance-Katz EF, Rainey PM, P PJ, and G Friedland. Methadone effects on zidovudine disposition (AIDS
clinical trials group 262). J Acq Immune Def Synd. 1998; 18: 435-43.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 243



[69]. Sellers E, Lam R, McDowell |, Corrigan B, Hedayetullah N, Somer G, et al. The pharmacokinetics of aba-
cavir and methadone following coadministration: CNAA1012 [abstract 663]. From: 39th Interscience Conference
on Antimicrobial Agents and Chemotherapy, San Francisco, CA. September 26-28, 1999: 25.

[70]. Booker B, Smith P, Forrest A, Difrancesco R, Morese G, Cottone P, et al. Lack of effect of methadone (MET)
on the pharmacokinetics (PK) of delavirdine (DLV) & N-delavirdine [abstract A 490]. From: 41st Interscience
Conference on Antimicrobial Agents and Chemotherapy, Chicago, IL. December 16—19, 2001: 14.

[71]. Boffito M, Rossati A, Dal Conte |, Reynolds H, Gibbons S, Back D, et al. Opiate withdrawal syndrome in
new efavirenz recipients under methadone maintenance regimen (abstr). From: 1st IAS Conference on HIV
Pathogenesis and Treatment, Buenos Aires, Argentina. July 8-11, 2001.

[72]. Smith PF, Booker BM, Difrancesco R, Morse GD, cottone PF, Murphy MK, et al. Effect of methadone
or LAAM on the pharmacokinetics of nelfinavir & M8 [abstract A-491]. From: 41st Interscience Conference on
Antimicrobial Agents and Chemotherapy, Chicago, IL. December 16-19, 2001: 14.

[73]. Brown LS, Chu M, Aug C, and S Dabo. The use of nelfinavir and two nucleosides concomitantly with
methadone is effective and well-tolerated in HepC co-infected patients [abstract I-206]. From: 41st Interscience
Conference on Antimicrobial Agents and Chemotherapy, Chicago, IL. December 1619, 2001: 311.

[74]. Shelton M], Cloen D, Berenson C, Esch A, Brewer |, and R Hewitt. Pharmacokinetics (PK) of once daily
(QD) saquinavir/ritonavir (SQV/RTV): effects on unbound methadone and alphai-acid glycoprotein (AAG)
[abstract A-492]. From: 41st Interscience Conference on Antimicrobial Agents and Chemotherapy, Chicago, IL.
December 16-19, 2001: 14.

[75]. Clarke SM, Mulcahy FM, Tjia |, Reynolds HE, Gibbons SE, Barry MG, et al. Pharmacokinetic interactions
of nevirapine and methadone and guidelines for use of nevirapine to treat injection drug users. Clin Infec Dis.
2001; 33: 1595-7.

[76]. Cantilena L, McCrea ), Blazes D, Winchell G, Carides A, Royce C, et al. Lack of a pharmacokinetic interac-
tion between indinavir and methadone [abstract Pl-74]. Clin Pharmacol Ther. 1999; 65: 135.

[77]. Clarke S, Mulcahy F, Bergin C, Reynolds H, Boyle N, Barry MG, et al. Absence of opioid withdrawal symp-
toms in patients receiving methadone and the protease inhibitor lopinavir-ritonavir. Clin Infec Dis. 2002; 34:
1143-5.

[78]. Munsiff AV, and ) Patel. Regimens with once daily ritonavir + Fortovase are highly effective in Pl-experi-
enced HIV-HCV co-infected patients on methadone [abstract 684]. From: 39th Annual meeting of the Infectious
Diseases Society of America, San Francisco, CA. October 25-28, 2001.

[79]. Guibert A, Furlan V, Martino J, and AM Taburet. In vitro effect of HIV protease inhibitors on methadone
metabolism [abstr]. From: 37th Interscience Conference on Antimicrobial Agents and Chemotherapy, Toronto,
Canada. September 28-October 1, 1997.

[80]. Hsu A, Granneman GR, Carothers L, Dennis S, Chiu Y-L, Valdes ], et al. Ritonavir does not increase
methadone exposure in healthy volunteers [abstr. 342]. From: s5th Conference on Retroviruses and Opportunistic
Infections, Chicago, IL. February 1-5, 1998.

[81]. Friedland G, Rainey P, Jatlow P, Andrews L, Damle B, and E McCance-Katz. Pharmacokinetics (pK) of
didanosine (ddl) from encapsulated enteric coated bead formulation (EC) vs. chewable tablet formulation in
patients (pts) on chronic methadone therapy (abstract TuPeB4548). From: XIV International AIDS Conference,
Barcelona, Spain. July 7-12, 2002: 402-3.

244 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



[82]. Boulton DW, Arnaud P, and CL DeVane. A single dose of methadone inhibits cytochrome P-4503A activity
in healthy volunteers as assessed by the urinary cortisol ratio. BrJ Clin Pharmacol. 2001; 51: 350—4.

[83]. Iribarne C, Dreano Y, Bardou LG, Menez JF, and F Berthou. Interaction of methadone with substrates of
human hepatic cytochrome P450 3A4. Toxicology. 1997; 117: 13—-23.

[84]. Wu D, Otton SV, Sproule BA, Busto U, Inaba T, Kalow W, et al. Inhibition of human cytochrome P450 2D6
(CYP2D6) by methadone. BrJ Clin Pharmacol. 1993; 35: 30—4.

[85]. Zhang KE, Wu E, Patick AK, Kerr B, Zorbas M, Lankford A, et al. Circulating metabolites of the human
immunodeficiency virus protease inhibitor nelfinavir in humans: structural identification, levels in plasma, and
antiviral activities. Antimicrob Agents Chemother. 2001; 45: 1086—93.

[86]. Johnson RE, Chutuape MA, Strain EC, Walsh SL, Stitzer ML, and GE Bigelow. A comparison of levometha-
dyl acetate, buprenorphine, and methadone for opioid dependence. N Engl | Med. 2000; 343: 1290-7.

[87]. Barnett PG, Rodgers JH, and DA Bloch. A meta-analysis comparing buprenorphine to methadone for
treatment of opiate dependence. Addiction. 2001; 96: 683—90.

[88]. Ohtani M, Kotaki H, Sawada Y, and T Iga. Comparative analysis of buprenorphine- and norbuprenorphine-
induced analgesic effects based on pharmacokinetic-pharmacodynamic modeling. | Pharmacol Exp Ther. 1995;
272: 505-10.

[89]. Picard N, Cresteil T, Djebli N, and P Marquet. In vitro metabolism study of buprenorphine: evidence for
new metabolic pathways. Drug Metab Dispos. 2005; 33: 689—95.

[90]. Iribarne C, Berthou F, Carlhant D, Dreano Y, Picart D, Lohezic F, et al. Inhibition of methadone and
buprenorphine N-dealkylations by three HIV-1 protease inhibitors. Drug Metab Dispos. 1998; 26: 257—60.

[91]. Bruce RD, Altice FL. Three case reports of a clinical pharmacokinetic interaction with buprenorphine and
atazanavir plus ritonavir. AIDS. 2006; 20: 783—4.

[92]. McCance-Katz EF, Pade P, Friedland G, Morse G, Moody D, and P Rainey. Efavirenz decreases buprenor-
phine exposure, but is not associated with opiate withdrawal in opioid dependent individuals [abstract 653].
From: 12th Conference on Retroviruses and Opportunistic Infections, Boston, MA. February 22—25, 2005.

[93]. Zhang W, Ramamoorthy Y, Tyndale RF, and EM Sellers. Interaction of buprenorphine and its metabolite
norbuprenorphine with cytochromes p450 in vitro. Drug Metab Dispos. 2003; 31: 768-72.

[94]. McCance-Katz EF, Rainey PM, Friedland G, Kosten TR, and P Jatlow. Effect of opioid dependence phar-
macotherapies on zidovudine disposition. Am J Addict. 2001; 10: 296—307.

[95]. Ramirez |, Innocenti F, Schuetz EG, Flockhart DA, Relling MV, Santucci R, et al. CYP2B6, CYP3A4, and
CYP2C19 are responsible for the in vitro N-demethylation of meperidine in human liver microsomes. Drug
Metab Dispos. 2004; 32: 930—6.

[96]. Piscitelli S, Rock-Kress D, Bertz R, Pau A, and R Davey. The effect of ritonavir on the pharmacokinetics of
meperidine and normeperidine. Pharmacother. 2000; 20: 549—53.

[97]. Stone AN, Mackenzie PI, Galetin A, Houston |B, and JO Miners. Isoform selectivity and kinetics of mor-

phine 3- and 6-glucuronidation by human udp-glucuronosyltransferases: evidence for atypical glucuronidation
kinetics by UGT2B7. Drug Metab Dispos. 2003; 31: 1086—9.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 245



[98]. Fromm MF, Eckhardt K, Li S, Schanzle G, Hofmann U, Mikus G, et al. Loss of analgesic effect of morphine
due to coadministration of rifampin. Pain. 1997; 72: 261-7.

[99]. Chaisson MA, Stoneburner RL, Hildebrandt DS, Ewing WE, Telzak EE, and HW Jaffe. Heterosexual trans-
mission of HIV-1 associated with the use of smokable freebase cocaine (crack). AIDS. 1991; 5: 1121-6.

[100]. Christrup LL. Morphine metabolites. Acta Med Scand. 1997; 41: 116-22.
[101]. Pfizer Canada Inc. Viracept (nelfinavir) Prescribing Information. Kirkland, QC: 2003
[102]. Abbott Laboratories Limited Canada. Norvir (ritonavir) Prescribing Information. Saint-Laurent, QC: 2001

[103]. Rosko PJ, Curry K, Brazina B, Cohen A, Turkie EL, Sabo J, et al. Standard doses of efavirenz, zidovudine,
tenofovir, and didanosine may be given with tipranavir/ritonavir [abstract 865]. From: 2nd IAS Conference on
HIV and Pathogenesis, Paris, France. July 14-17, 2003.

[104]. Rajaonarison JF, Lacarelle B, De Sousa G, Catalin |, and R Rahmani. In vitro glucuronidation of 3’-azido-
3’-deoxythymidine by human liver. Role of UDP-glucuronosyltransferase 2 form. Drug Metab Dispos. 1991; 19:
809-15.

[105]. Resetar A, Minick D, and T Spetor. Glucuronidation of 3'-azido-3’-deoxythymidine catalyzed by human
liver UDP-glucuronosyltransferase. Significance of nucleoside hydrophobicity and inhibition by xenobiotics.
Biochem Pharmacol. 1991; 42: 559—68.

[106]. Coffman BL, King CD, Rios GR, and TR Tephly. The glucuronidation of opioids, other xenobiotics, and
androgens by human UGT2B7Y(268) and UGT2B7H (268). Drug Metab Dispos. 1998; 26: 73—7.

[107]. Court MH, Krishnaswamy S, Hao Q, Duan SX, Patten CJ, von Moltke LL, et al. Evaluation of 3’-azido-3'-
deoxythymidine, morphine, and codeine as probe substrates for UDP-glucuronosyltransferase 2B7 (UGT2B7)
in human liver microsomes: specificity and influence of the UGT2B7*2 polymorphism. Drug Metab Dispos.
2003; 31: 1125-33.

[108]. Yue QY, and | Sawe. Different effects of inhibitors on the O- and N-demethylation of codeine in human
liver microsomes. Eur J Clin Pharmacol. 1997; 1997: 41—7.

[109]. Caraco Y, Sheller J, and A] Wood. Pharmacogenetic determinants of codeine induction by rifampin: the
impact on codeine’s respiratory, psychomotor and miotic effects. | Pharmacol Exp Ther. 1997; 281: 330-6.

[110]. Poulsen L, Brosen K, Arendt-Neilsen L, Gram LF, Elbaek K, and SH Sindrup. Codeine and morphine in
extensive and poor metabolizers of sparteine: pharmacokinetics, analgesic effect and side effects. Eur J Clin
Pharmacol. 1996; 51: 289—95.

[111]. Caraco Y, Tateishi T, Guengerich FP, and A] Wood. Microsomal codeine N-demethylation: cosegregation
with cytochrome P4503A4 activity. Drug Metab Dispos. 1996; 24: 761—4.

[112]. Caraco Y, Sheller |, and A] Wood. Pharmacogenetic determination of the effects of codeine and prediction
of drug interactions. J Pharmacol Exp Ther. 1996; 278: 1165-74.

[113]. Heiskanen T, Olkkola KT, and E Kalso. Effects of blocking CYP2D6 on the pharmacokinetics and pharma-
codynamics of oxycodone. Clin Pharmacol Ther. 1998; 64: 603-11.

[114]. Hutchinson MR, Menelaou A, Foster DJ, Coller K, and AA Somogyi. CYP2D6 and CYP3A4 involvement
in the primary oxidative metabolism of hydrocodone by human liver microsomes. BrJ Clin Pharmacol. 2004;
57: 287-97.

246 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



[115]. Chen ZR, Irvine R}, Somogyi AA, and F Bochner. Mu receptor binding of some commonly used opioids
and their metabolites. Life Sci. 1991; 48: 2165-71.

[116]. Busto UE, Baylon GJ, Cheung SW, Otton SV, Somer G, and EM Sellers. Inhibition of cytochrome P450
2D6 metabolism of hydrocodone to hydromorphone does not importantly affect abuse liability. J Pharmacol
Exp Ther. 1997; 281: 103-8.

[117]. Lalovic B, Phillips B, Risler LL, Howald W, and DD Shen. Quantitative contribution of CYP2D6 and CYP3A
to oxycodone metabolism in human liver and intestinal microsomes. Drug Metab Dispos. 2004; 32: 447-54.

[118]. Coffman BL, Rios GR, King CD, and TR Tephly. Human UGT2By7 catalyzes morphine glucuronidation.
Drug Metab Dispos. 1997; 25: 1—4.

[119]. Edlin BR, Irwin KL, Faruque S, McCoy CB, Word C, Serrano Y, et al. Intersecting epidemics - crack cocaine
use and HIV infection among inner-city young adults. Multicenter Crack Cocaine and HIV Infection Study Team.

N Engl | Med. 1994; 331: 1422-7.

[120]. Nuttbrock L, Rosenblum A, Magura S, McQuistion HL, and H Joseph. The association between cocaine use
and HIV/STDs among soup kitchen attendees in New York City. | Acq Immune Def Synd. 2000; 25: 86—91.

[121]. Inaba T, Stewart DJ, and W Kalow. Metabolism of cocaine in man. Clin Pharmacol Ther. 1978; 23: 547-52.

[122]. Cone EJ, Tsadik A, Oyler |, and WD Darwin. Cocaine metabolism and urinary excretion after different
routes of administration. Ther Drug Monit. 1998; 20: 556—60.

[123]. Stewart DJ, Inaba T, Lucassen M, and W Kalow. Cocaine metabolism: cocaine and norcocaine hydrolysis
by liver and serum esterases. Clin Pharmacol Ther. 1979; 25: 464-8.

[124]. Leduc BW, Sinclair PR, Shuster L, Sinclair JF, Evans JE, and D) Greenblatt. Norcocaine and N-hydroxynorco-
caine formation in human liver microsomes: role of cytochrome P-450 3A4. Pharmacology. 1993; 46: 294—300.

[125]. Ladona MG, Gonzalez ML, Rane A, Peter RM, and R de la Torre. Cocaine metabolism in human fetal and
adult liver microsomes is related to cytochrome P450 3A expression. Life Sci. 2000; 68: 431-43.

[126]. Hoffman RS, Henry GC, Howland MA, Weisman RS, Weil L, and LR Goldfrank. Association between life
threatening cocaine toxicity and plasma cholinesterase activity. Ann Emerg Med. 1992; 21: 247-53.

[127]. Ndikum-Moffor FM, Schoeb TR, and SM Roberts. Liver toxicity from norcocaine nitroxide, an N-oxidative
metabolite of cocaine. | Pharmacol Exp Ther. 1998; 284: 413-9.

[128]. Roberts SM, Harbison RD, and RC James. Human microsomal N-oxidative metabolism of cocaine. Drug
Metab Dispos. 1991; 19: 1046-51.

[129]. Pellinen P, Honkakoski P, Stenback F, Niemitz M, Alhava E, Pelkonen O, et al. Cocaine N-demethylation
and the metabolism-related hepatotoxicity can be prevented by cytochrome P450 3A inhibitors. EurJ Pharmacol.
1994; 270: 35-43.

[130]. Lockridge O, Mottershaw-Jackson N, Eckerson HW, and BN La Du. Hydrolysis of diacetylmorphine
(heroin) by human serum cholinesterase. J Pharmacol Exp Ther. 1980; 21: 1-8.

[131]. Inturrisi CE, Max MB, Foley KM, Schultz M, Shin SU, and RW Houde. The pharmacokinetics of heroin in
patients with chronic pain. N Engl | Med. 1984; 310: 1213—7.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 247



[132]. Kamendulis LM, Brzezinski MR, Pindel EV, Bosron WF, and RA Dean. Metabolism of cocaine and heroin
is catalyzed by the same human liver carboxylesterases. | Pharmacol Exp Ther. 1996; 279: 713—7.

[133]. Jenkins A}, Keenan RM, Henningfield JE, and EJ Cone. Pharmacokinetics and pharmacodynamics of
smoked heroin. | Anal Toxicol. 1994; 18: 317-30.

[134]. Busto UE. Benzodiazepines: The science and the myths. Can J Clin Pharmacol. 1999; 6: 185-6.

[135]. Kronback T, Mathys D, Umeno M, Gonzalez F), and UA Meyer. Oxidation of midazolam and triazolam
by human liver cytochrome P4solllag. Mol Pharmacol. 1989; 36: 89—96.

[136]. Venkatakrishnan K, Greenblatt D), von Moltke LL, and Rl Shader. Alprazolam is another substrate for
human cytochrome P450-3A isoforms [letter]. J Clin Psychopharmacol. 1998; 18: 256.

[137]. Frye R, Bertz R, Granneman GR, Qian |, Lamm J, Dennis S, et al. Effect of ritonavir on the pharmacokinet-
ics and pharmacodynamics of alprazolam [abstract Asg]. From: 37th Interscience Conference on Antimicrobial
Agents and Chemotherapy, Toronto, Canada. September 28—October 1, 1997.

[138]. Greenblatt D, Motlke L, Harmatz J, Durol AL, Daily JP, Graf JA, et al. Alprazolam-ritonavir interaction:
Implications for product labeling. Clin Pharmacol Ther. 2000; 67: 335-41.

[139]. Palkama V), Ahonen ], Neuvonen PJ, and KT Olkkola. Effect of saquinavir on the pharmacokinetics and
pharmacodynamics of oral and intravenous midazolam. Clin Pharmacol Ther. 1999; 66: 33—9.

[140]. Merry C, Mulcahy F, Barry M, Gibbons S, and D Back. Saquinavir interaction with midazolam: phar-
macokinetic considerations when prescribing protease inhibitors for patients with HIV disease [letter]. AIDS.
1997; 11: 268—9.

[141]. Greenblatt DJ, von Moltke LL, Harmatz |S, Durol AL, Daily JP, Graf JA, et al. Differential impairment of
triazolam and zolpidem clearance by ritonavir. J Acq Immune Def Synd. 2000; 24: 129—36.

[142]. Greenblatt D), von Moltke LL, Daily JP, Harmatz JS, and RI Shader. Extensive impairment of triazolam
and alprazolam clearance by short-term low-dose ritonavir: the clinical dilemma of concurrent inhibition and
induction. J Clin Psychopharmacol. 1999; 19: 293-6.

[143]. Seree EJ, Pisano PJ, Placidi M, Rahmani R, and YA Barra. ldentification of the human and animal hepatic
cytochromes P450 involved in clonazepam metabolism. Fundam Clin Pharmacol. 1993; 7: 69—75.

[144]. Hesse LM, Venkatakrishnan K, von Moltke LL, Shader RI, and D] Greenblatt. CYP3A4 is the major CYP
isoform mediating the in vitro hydroxylation and demethylation of flunitrazepam. Drug Metab Dispos. 2001;

29: 133—40.

[145]. Ono S, Hatanaka T, Miyazawa S, Tsutsui M, Aoyama T, Gonzalez FJ, et al. Human liver microsomal
diazepam metabolism using cDNA expressed cytochrome P450s: role of CYP2B6, 2C19 and the 3A subfamily.
Xenobiotica. 1996; 26: 1155-66.

[146]. Jung F, Richardson TH, Raucy L, and EF Johnson. Diazepam metabolism by cDNA-expressed human 2C
P4s50s: identification of P4502C18 and P4502C19 as low K(M) diazepam N-demethylases. Drug Metab Dispos.
1997; 25 133-9.

[147]. Patwardhan RV, Yarborough GW, Desmond PV, Johnson RF, Schenker S, and KV) Speeg. Cimetidine
spares the glucuronidation of lorazepam and oxazepam. Gastroenterol. 1980; 79: 912—6.

248 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



[148]. Ghabrial H, Desmond PV, Watson K|, Gijsbers A}, Harman P, Breen K], et al. The effects of age and
chronic liver disease on the elimination of temazepam. EurJ Clin Pharmacol. 1986; 30: 93—7.

[149]. Health Canada. Canada’s alcohol and other drugs survey. 1995; 77: 1-6.
[150]. Lemberger L. Tetrahydrocannabinol metabolism in man. Drug Metab Dispos. 1972; 1: 461-8.

[151]. Lemberger L, Weiss JL, Watanabe AM, Galanter IM, Wyatt R}, and PV Cardon. Delta-9-tetrahydrocan-
nabinol. Temporal correlation of the psychologic effects and blood levels after various routes of administration.
N Engl | Med. 1972; 30: 685-8.

[152]. Bornheim LM, Lasker JM, and JL Raucy. Human hepatic microsomal metabolism of delta 1-tetrahydrocan-
nabinol. Drug Metab Dispos. 1992; 20: 241-6.

[153]. Watanabe K, Matsunaga T, Yamamoto |, Funae Y, and H Yoshimura. Involvement of CYP2C in the
metabolism of cannabinoids by human hepatic microsomes from an old woman. Biol Pharm Bull. 1995; 18:
1138—41.

[154]. Kosel BW, Aweeka FT, Benowitz NL, Shade SB, Hilton JF, Lizak PS, et al. The effects of cannabinoids on
the pharmacokinetics of indinavir and nelfinavir. AIDS. 2002; 16: 543-50.

[155]. Abrams DI, Hilton JF, Leiser R}, Shade SB, Elbeik TA, Aweeka FT, et al. Short-term effects of cannabinoids
in patients with HIV-1 infection: a randomized, placebo-controlled clinical trial. Ann Intern Med. 2003; 139:
258-66.

[156]. McDowell JA, Chittick GE, Pilati-Stevens C, Edwards KD, and DS Stein. Pharmacokinetic interaction of
abacavir (1592U89) and ethanol in human immunodeficiency virus-infected adults. Antimicrob Agents Che-
mother. 2000; 44: 1686—90.

[157]. Tanaka E, and S Misawa. Pharmacokinetic interactions between acute alcohol ingestion and single
doses of benzodiazepines, and tricyclic and tetracyclic antidepressants—an update. J Clin Pharm Ther. 1998;

23:331-6.

[158]. Klotz U, and E Ammon. Clinical and toxicological consequences of the inductive potential of ethanol.
Eur J Clin Pharmacol. 1998; 54: 7-12.

[159]. Kostrubsky VE, Strom SC, Wood SG, Wrighton SA, Sinclair PR, and JF Sinclair. Ethanol and isopenta-
nol increase CYP3A and CYP2E in primary cultures of human hepatocytes. Arch Biochem Biophys. 199s; 322:
516—20.

[160]. Colfax GN, Mansergh G, Guzman R, Vittinghoff E, Marks G, Rader M, et al. Drug use and sexual risk
behavior among gay and bisexual men who attend circuit parties: a venue-based comparison. J Acq Immune

Def Synd. 2001; 28: 373-9.

[161]. Chu PL, McFarland W, Gibson S, Weide D, Henne J, Miller P, et al. Viagra use in a community-recruited
sample of men who have sex with men, San Francisco. J Acq Immune Def Synd. 2003; 33: 191-3.

[162]. Hyland R, Roe EG, Jones BC, and DA Smith. Identification of the cytochrome P450 enzymes involved in
the N-demethylation of sildenafil. BrJ Clin Pharmacol. 2001; 51: 239—48.

[163]. Merry C, Barry MG, Ryan M, Tjia JF, Hennessy M, Eagling VA, et al. Interaction of sildenafil and indinavir
when co-administered to HIV-positive patients. AIDS. 1999; 13: 101-107.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 249



[164]. Muirhead GJ, Wulff MB, Fielding A, Kleinermans D, and N Buss. Pharmacokinetic interactions between
sildenafil and saquinavir/ritonavir. BrJ Clin Pharmacol. 2000; 50: 99—107.

[165]. Hsu A, Bertz R, and GR Granneman. Assessing ritonavir dose effect on the pharmacokinetic parameters of
protease inhibitors [abstract 3.3]. From: 2nd International Workshop on Clinical Pharmacology of HIV Therapy,
Noordwijk, the Netherlands. April 2—4, 2001.

[166]. Degen O, Kurowski M, Van Lunzen ], Schewe CK, and H Stellbrink. Amprenavir and ritonavir: intrain-
dividual comparison of different doses and influence of concomitant NNRTI on steady-state pharmacokinetics
in HIV-infected patients [abstract 739]. From: 8th Conference on Retroviruses and Opportunistic Infections,
Chicago, IL. February 4-8, 2001: 267.

[167]. Stocker H, Kruse G, Kreckel P, Herzmann C, Arasteh K, Claus |, et al. Nevirapine significantly reduces
the levels of racemic methadone and (R)-methadone in human immunodeficiency virus-infected patients. Anti-
microb Agents Chemother. 2004; 48: 4148-53.

[168]. Bart PA, Rizzardi PG, Gallant S, Golay KP, Baumann P, Pantaleo G, et al. Methadone blood concentrations
are decreased by the administration of abacavir plus amprenavir. Ther Drug Monit. 2001; 23: 553-5.

[169]. Hendrix CW, Wakeford ], Wire MB, Lou Y, Bigelow GE, Martinez E, et al. Pharmacokinetics and pharma-
codynamics of methadone enantiomers after coadministration with amprenavir in opioid-dependent subjects.
Pharmacother. 2004; 24: 1110-21.

[170]. GlaxoSmithKline. Agenerase (amprenavir) Agenerase Capsules & Oral Solution. Product Monograph.
Mississauga: June 28 2004.

[171]. Bertz R, Hsu A, Lam W, Williams L, Renz C, Karol M, et al. Pharmacokinetic interaction between lopina-
vir/ritonavir (ABT-378/r) and other non-HIV drugs [abstract P291]. From: sth International Congress on Drug
Therapy in HIV Infection, Glasgow, Scotland. October 22—26, 2000.

[172]. McCance-Katz EF, Rainey PM, Friedland G, and P Jatlow. The protease inhibitor lopinavir-ritonavir may
produce opiate withdrawal in methadone-maintained patients. Clin Infec Dis. 2003; 37: 476—82.

[173]. Clarke S, Mulcahy F, Bergin C, Reynolds HE, Boyle N, Barry M, et al. Absence of opioid withdrawal symp-
toms in patients receiving methadone and the protease inhibitor lopinavir-ritonavir. Clin Infec Dis. 2002; 34:

1143-5.

[174]. Stevens RC, Rapaport S, Maroldo-Connelly L, Patterson |B, and R Bertz. Lack of methadone dose altera-
tions or withdrawal symptoms during therapy with lopinavir/ritonavir. J AIDS. 2003; 33: 650-1.

[175]. Shelton M}, Cloen D, DiFrancesco R, Berenson C, Esch A, de Caprariis PJ, et al. The effects of once-daily
saquinavir/minidose ritonavir on the pharmacokinetics of methadone. J Clin Pharmacol. 2004; 44: 293—304.

[176]. Boehringer Ingelheim Pharmaceuticals Inc. Aptivus (tipranavir) Product Monograph. Ridgefield, CT:
June 21 2005.

[177]. Smith P, Kearney BP, Liaw S, Cloen D, Bullock JM, Haas CE, et al. Effect of tenofovir disoproxil
fumarate on the pharmacokinetics and pharmacodynamics of total, R-, and S-methadone. Pharmacother. 2004;

24: 970-7.

[178]. McCance-Katz EF, Rainey PM, Friedland G, Kosten TR, and P Jatlow. Effect of opioid dependence phar-
macotherapies on zidovudine disposition. Am J Addict. 2001; 10: 296-307.

250 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



[179]. Dayer P, Desmeules |, and R Striberni. In vitro forecasting of drugs that may interfere with codeine bio-
activation. EurJ Drug Metab Pharmacokinet. 1992; 17: 115—20.

[180]. Osborne R, Joel S, Trew D, and M Slevin. Analgesic activity of morphine-6-glucuronide [letter]. Lancet.
1988; 1: 828.

[181]. Edwards DJ, Svensson CK, Visco JP, and D Lalka. Clinical pharmacokinetics of pethidine. Clin Pharma-
cokinet. 1982; 7: 421-33.

[182]. Zhang |, Burnell JC, Dumaual N, and WF Bosron. Binding and hydrolysis of meperidine by human liver
carboxylesterase hCE-1. J Pharmacol Exp Ther. 1999; 290: 314— 8.

Snapshot: Heads in the Sand—How Pharmaceutical
Research Practices Deny HIV-Positive Drug Users
Life Saving Information

[1]. Aceijas C,Stimson GV ,Hickman M, and T Rhodes—United Nations Reference Group on HIV/AIDS Preven-
tion and Care among IDU in Developing and Transitional Countries. Global overview of injecting drug use and
HIV infection among injecting drug users. AIDS. 2004; 18(17): 2295-303.

[2]. Lumb, J. Ritonavir (norvir) and ecstacy (MDMA) interaction-inquest verdict. Accessed September 2005 at:
http://www.ecstasy.org/experiences/tripp66.htm.

[3]. Mirken, B. Danger: possibly fatal interactions between ritonavir and ‘ecstasy,’ some other psychoactive
drugs. AIDS Treatment News (February 1997). Accessed September 2005 at: http://www.thebody.com/atn/
html# danger.

[4]. Harrington RD, Woodward JA, Hooton TM, and JR Horn. Life-threatening interactions between HIV-1
protease inhibitors and the illicit drugs MDMA and gamma-hydroxybutyrate. Arch Intern Med. 1999; 159(18):
2221-4.

[5]. Hales G, Roth N, and D Smith. Possible fatal interaction between protease inhibitors and methamphet-
amine. Antivir Ther. 2000; 5(1): 19.

[6]. Abbott Laboratories. Norvir Product Labeling and Patient Information. April 2005. Accessed September
2005 at: http://www.rxabbott.com/norvir/5_7_4_product_labeling.cfm.

[7]. International Narcotics Control Board. Single Convention on Narcotic Drugs, 1961. Accessed September
2005 at: http://www.incb.org/incb/convention_1961.html. Also, the 1972 Protocol Amending the Single Conven-
tion on Narcotic Drugs. Accessed September 2005 at: www.unodc.org/pdf/convention_1g61en.pdf.

[8]. European Monitoring Centre for Drugs and Drug Addiction. An inventory of on-site pill testing interventions in
the EU. Fact Files. 2001. Accessed September 2005 at: http://www.emcdda.eu.int/index.cfm?fuseaction=public.
Content&nNodelD=1577&sLanguagelSO=en and www.werowid.org/chemicals/mdma/mdma_emcdda_testing3.
pdf.

[9]. Abrams DL,Hilton JF, Leiser R}, et al. Short-term effects of cannabinoids in patients with HIV-1 infection:
a randomized, placebo-controlled trial. Ann Intern Med. 2003; 19; 139(4): 258-66.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 251



[10]. Kosel BW,Aweeka FT, and NL Benowitz. The effects of cannabinoids on the pharmacokinetics of indinavir
and nelfinavir. AIDS. 2002;16(4): 543-50.

[11]. National Institute on Drug Abuse. Interactions between Drugs of Abuse and Pharmacotherapeutic Agents Used
in the Treatment of AIDS and Drug Addiction. Recommendations for Future Research. 1999. Accessed September
2005 at: http://www.nida.nih.gov/MeetSum/Interactions.html#Recommendations

Managing Alcohol Misuse Disorders in HIV and
Hepatitis Infected Patients

Benhamou Y, Bochet M, Di Martino V, Charlotte F, Azria F, Coutellier A, Vidaud M, Bricaire F, Opolon P, Katlama
C, and T Poynard. Liver fibrosis progression in human immunodeficiency virus and hepatitis C virus coinfected
patients. The Multivirc Group. Hepatology. 1999; 30(4): 1054-8.

Brown GR, Rundell JR, McManis SE, Kendall SN, Zachary R, and L Temoshok. Prevalence of psychiatric disor-
ders in early stages of HIV infection. Psychosom Med. 1992; 54: 588—601.

Cantor-Graae E, Nordstrom LG, and TF McNeil. Substance abuse in schizophrenia: a review of the literature
and a study of correlates in Sweden. Schizophrenia Research. 2001; 48: 69—82.

Dew MA, Becker JT, Sanchez |, Caldararo R, Lopez OL, Wess J, Dorst SK, and G Banks. Prevalence and predic-
tors of depressive, anxiety and substance use disorders in HIV-infected and uninfected men: a longitudinal
evaluation. Psychol Med. 1997; 27: 395-409.

Donato F, Tagger A, Chiesa R, Ribero ML, Tomasoni V, Fasola M, Gelatti U, Portera G, Boffetta P, and G Nardi.
Hepatitis B and C virus infection, alcohol drinking, and hepatocellular carcinoma: a case-control study in Italy.
Brescia HCC Study. Hepatology. 1997; 26: 579—84.

Gavaler, JS, and AM Arria. Increased susceptibility of women to alcoholic liver disease: Artifactual or real? In:
Hall P, ed. Alcoholic Liver Disease. London: Edward Arnold Press, 1995.

Kelly JA, Murphy DA, Bahr GR, Koob JJ, Morgan MG, Kalichman SC, Stevenson LY, Brasfield TL, Bernstein BM,
and JS Lawrence. Factors associated with severity of depression and high-risk sexual behavior among persons
diagnosed with human immunodeficiency virus (HIV) infection. Health Psychology. 1993; 2: 215-219.

Lelbach WK. Cirrhosis in the alcoholic and its relation to the volume of alcohol abuse. Ann N Y Acad Sci. 197s;
252: 85-105.

Mahler J, Yi D, Sacks M, Dermatis H, Stebinger A, Card C, and S Perry. Undetected HIV infection among patients
admitted to an alcohol rehabilitation unit. Am J Psychiatry. 1994; 151: 439—40.

Miller WR, Yahne CE, and JS Tonigan. Motivational interviewing in drug abuse services: a randomized trial.
J Consult Clin Psychol. 2003; 71: 754—63.

Monto A, Patel K, Bostrom A, Pianko S, Pockros P, McHutchison |G, and TL Wright. Risks of a range of alcohol
intake on hepatitis C-related fibrosis. Hepatology. 2004; 39: 826—34.

Musselman DL, Lawson DH, Gumnick JF, Manatunga AK, Penna S, Goodkin RS, Greiner K, Nemeroff CB, and

AH Miller. Paroxetine for the prevention of depression induced by high-dose interferon alfa. N Engl | Med.
2001; 344: 961-6.

252 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



Myrick H, Brady KT, and R Malcolm. New developments in the pharmacotherapy of alcohol dependence. Am
J Addict. 2001; 10 Suppl: 3-15.

Okazaki T, Yoshihara H, Suzuki K, Yamada Y, Tsujimura T, Kawano K, Yamada Y, and H Abe. Efficacy of
interferon therapy in patients with chronic hepatitis C: comparison between non-drinkers and drinkers. Scand
J Gastroenterol. 1994; 29: 1039—43.

Pessione F, Degos F, Marcellin P, Duchatelle V, Njapoum C, Martinot-Peignoux M, Degott C, Valla D, Erlinger S,
and B Rueff. Effect of alcohol consumption on serum hepatitis C virus RNA and histological lesions in chronic
hepatitis C. Hepatology. 1998; 27: 1717—22.

Poynard T, Bedossa P, and P Opolon. Natural history of liver fibrosis progression in patients with chronic
hepatitis C. The OBSVIRC, METAVIR, CLINIVIR, and DOSVIRC groups. Lancet. 1997; 349: 825—32.

Regier DA, Boyd JH, Burke D Jr, Rae DS, Myers JK, Kramer M, Robins LN, George LK, Karno M, and BZ Locke.
One-month prevalence of mental disorders in the United States. Based on five epidemiologic catchment area
sites. Arch Gen Psychiatry. 1988; 45: 977-86.

Schleifer S}, Keller SE, LaFarge S, Dhaibar Y, Shiflett SC, and HM Eckholdt. Human immunodeficiency virus-type
1 infection in an inner-city alcohol treatment program. Alcohol Clin Exp Res. 1996; 20: 75-80.

Schuckit MA, Tipp JE, Bucholz KK, Nurnberger JI Jr, Hesselbrock VM, Crowe RR, and ] Kramer. The life-time
rates of three major mood disorders and four major anxiety disorders in alcoholics and controls. Addiction.
1997; 92: 1289-304.

Sullivan JT, Swift RM, and DC Lewis. Benzodiazepine requirements during alcohol withdrawal syndrome: clinical
implications of using a standardized withdrawal scale. J Clin Psychopharmacol. 1991; 11: 291-5.

Thomas DL, Astemborski |, Rai RM, Anania FA, Schaeffer M, Galai N, Nolt K, Nelson KE, Strathdee SA, Johnson
L, Laeyendecker O, Boitnott |, Wilson LE, and D Vlahov. The natural history of hepatitis C virus infection: host,
viral, and environmental factors. JAMA. 2000; 284: 450-6.

Clinical Trials and Active Drug Users: A Story of
Unmet Needs

1. Gandhi M, Ameli N, Bacchetti P, Sharp GB, French AL, Young M, Gange S|, Anastos K, Holman S, Levine
A, and RM Greenblatt. Eligibility criteria for HIV clinical trials and generalizability of results: the gap between
published reports and study protocols. AIDS. 2005; 4;19(16): 1885—96.

2. Canadian HIV/AIDS Legal Network. Injection Drug Use and HIV/AIDS: Legal and Ethical Issues. 1999. Accessed
November 17, 2005 at: http://www.aidslaw.ca/Maincontent/issues/druglaws/e-idu/tofc.htm.

3. “The HIV-Infected Substance Abuse Patient as a Research Subject.” Presentation by Gerald H. Friedland,
M.D., Yale University School of Medicine, New Haven, Connecticut. From: International Workshop on Clinical
Pharmacology of HIV Therapy, April 13, 2002, Washington, D.C. Accessed on November 17, 2005 at: http://
www.nida.nih.gov/MeetSum/CPHTWorkshop/Friedland.html.

4. Kapadia F, Vlahov D, Donahoe RM, and G Friedland. The role of substance abuse in HIV disease progres-

sion: reconciling differences from laboratory and epidemiologic investigations. Clin Infect Dis. 2005; 41(7):
1027-34.

DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS 253



5. Wang C et al. Mortality in HIV-seropositive versus seronegative persons in the era of highly active antiretro-
viral therapy: implications for when to initiate therapy. J Infect Dis (online). 2004.

6. Braitstein P, Palepu A, Dieterich D, Benhamou Y, and JS Montaner. Special considerations in the initiation
and management of antiretroviral therapy in individuals coinfected with HIV and hepatitis C. AIDS. 2004;
18(17): 2221-34.

7. Leadership Statement on Injecting Drug Use and HIV/AIDS. From: XV International AIDS Conference,
Bangkok, July 1116, 2004. Accessed on November 17, 2005 at: http://www.unaids.org/bangkok2oo4/docs/

leadership/LS_IDU.pdf.

8. Ware et al. Adherence, stereotypes, and unequal HIV treatment for active drug users of illegal drugs. Soc
Sci Med. 2005; 61(3): 565-76.

9. Vanichseni S, Kitayaporn D, Mastro TD, Mock PA, Raktham S, Des Jarlais DC, Sujarita S, Srisuwanvilai LO,
Young NL, Wasi C, Subbarao S, Heyward WL, Esparza L, and K Choopanya. Continued high HIV-1 incidence in
a vaccine trial preparatory cohort of injection drug users in Bangkok, Thailand, AIDS. 2001; 15(3): 397—405.

10. Paterson DL, Swindells S, Mohr |, Brester M, Vergis EN, Squier C, Wagener, MM, and N Singh. Adherence
to protease inhibitor therapy and outcomes in patients with HIV infection. Annals of Internal Medicine. 2000;

21-30.

1. Gross R, Bilker WB, Friedman HM, Coyne |C, and BL Strom. Provider inaccuracy in assessing adherence
and outcomes with newly initiated antiretroviral therapy. AIDS. 2002; 16(13): 1835-7.

12. Friedland, “The HIV-Infected Substance Abuse Patient as a Research Subject.”
13. Madray H, Brodhead RS, Heckathorn DD, and R} Mills. Targeted versus network sampling for accessing

injection drug users [abstract 24174]. From: 12th World AIDS Conference, June 28—July 3, 1998, Geneva, Swit-
zerland.

Snapshot: Trials and Tribulations—Thai Drug Users and
HIV Prevention Research

1. UNGASS. 2006. Thailand Country Report: Follow-up to the Declaration of Commitment on HIV/AIDS.

2. Human Rights Watch. 2004. Not Enough Graves: The War on Drugs, HIV/AIDS, and Violations of Human
Rights.

3. Available at: http://briandeer.com/vaxgen/aidsvax-bangkok.htm.
4. WHO. 2004. WHO Policy Brief: Provision of Sterile Injecting Equipment to Reduce HIV Transmission.
5. Government of Thailand. National HIV/AIDS Treatment Guidelines.

6. Kaisernetwork.org. 2004. Transcript of the 15th International AIDS Conference, Opening Ceremony. July 11,
2004. Available online at http://www.kaisernetwork.org/health_cast/hcast_index.cfm?display=detail&hc=1184.

7. Communication by TDN member.

254 DELIVERING HIV CARE AND TREATMENT FOR PEOPLE WHO USE DRUGS



HIV Prevention Research among Injection Drug Users
in Prevention-Limited Settings: Ethics, Human Rights,
and Research Priorities

Anonymous. Protests may slow down trials. AIDS Patient Care & STDS. 2005; 19(8): 539—40.

Aceijas C, Stimson GV, Hickman M, and T Rhodes. United Nations Reference Group on HIV/AIDS Prevention
and Care among IDU in Developing and Transitional Countries. Global overview of injecting drug use and HIV
infection among injecting drug users. AIDS. 2004; 18(17): 2295-303.

Ainsworth M, Beyrer C, and A Soucat. AIDS and public policy: The lessons and challenges of ‘success’ in Thai-
land. Health Policy. 2003; 64(1): 13-37.

Australian National Council on Drugs, Press Release. “National Council Backs Investment on Needle Programs.”
October 23, 2002.

Beyrer C. Injecting drug users and HIV vaccine trials: what does the science say? AlDScience. 2002; 2(14): 1-6.

Beyrer C. HIV injection rates and heroin trafficking: fearful symmetries. Bulletin on Narcotics. 2003; LIV(1,2):
103-116.

Chua A, Ford N, Wilson D, and P Cawthorne. The tenofovir pre-exposure prophylaxis trial in Thailand: research-
ers should show more openness in their engagement with the community. PLoS Med. 2005; (10): e346.

Colfax G,Buchbinder S, Vamshidar G, Celum C, McKirnan D, Neidig J, Koblin B, Gurwith M, and B Bartholow.
Motivations for participating in an HIV vaccine efficacy trial. J Acquir Immune Defic Syndr. 2005; 39(3): 359—64.

Family Health International and Cellegy Pharmaceuticals Inc. “Joint Statement on Savvy Phase 3 Trial in Ghana
to Test the Effectiveness of Savvy Gel in Preventing HIV.” November 8, 2005.

Human Rights Watch. Not Enough Graves: The War on Drugs, HIV/AIDS, and Violations of Human Rights.
Accessed at: hrw.org/reports/2004/thailandoyo4/

Page-Shafer K, Saphonn V, Sun LP, Vun MC, Cooper DA, and JM Kaldor. HIV prevention research in a resource-
limited setting: the experience of planning a trial in Cambodia. Lancet. 2005; 366(9495): 1499—503.

Pitisuttithum P. HIV-1 prophylactic vaccine trials in Thailand. Curr HIV Res. 2005; 3(1): 17-30.

Taha TE, Biggar R, Broadhead RL, Mtimavalye LA, Justesen AB, Liomba GN, Chiphangwi JD, and PG Miotti.
Effect of cleansing the birth canal with antiseptic solution on maternal and newborn morbidity and mortality in
Malawi: clinical trial. BMJ. 1997; 315(7102): 216—9.

Van Damme L, Ramjee G, Alary M, Vuylsteke B, Chandeying V, Rees H, Sirivongrangson P, Mukenge-Tshibaka L,
Ettiegne-Traore V, Uaheowitchai C, Karim SS, Masse B, Perriens |, and M Laga; COL-1492 Study Group. Effec-
tiveness of COL-1492, a nonoxynol-g vaginal gel, on HIV-1 transmission in female sex workers: a randomized
controlled trial. Lancet. 2002; 360(9338): 971-7.



Tables

Recreational Drugs and Opiate Substitution
Medications: Interactions with Antiretrovirals
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Table 1. Metabolic characteristics of antiretrovirals

8-13

Drug class

Enzyme inhibitors

Enzyme inducers

Non-nucleoside
reverse

transcriptase

Delavirdine — inhibits CYP3A4
Efavirenz — inhibits CYP2B6, 3A4,
2C9/19

Nevirapine and efavirenz induce
CYP3A4

3A4>2D6>2C9>2C19>>2A6>2E1

All other Pls inhibit CYP3A4
Amprenavir also inhibits CYP2C19
Nelfinavir, ritonavir also inhibit
CYP2B6

inhibitors
Protease Ritonavir: (in descending order of Ritonavir, nelfinavir and
inhibitors potency of inhibition) tipranavir induce

glucuronyltransferase.
Atazanavir inhibits

glucuronyltransferase.

Tipranavir induces CYP3A.
Ritonavir induces 1A2 and may
induce 3A4. Occasionally,

amprenavir may induce 3A.

Key: CYP = cytochrome P450
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Table 2: Interactions between antiretrovirals and “rave” drugs

20, 23-25, 27-31, 36-43, 46, 47

Drug

Metabolism

Actual/theoretical interaction

Potential significance

Recommendation

Amphetamines

CYP 2D6%3

Possible T levels with

ritonavir.

Hypertension,
hyperthermia, seizures,
arrhythmias, tachycardia,
tachypnea. 1 death possibly
related to
methamphetamine
interaction with
ritonavir/saquinavir

reported (see text)

Avoid combination with
ritonavir if possible;
alternatively, start with % -
Y of initial amount of

amphetamine used.

Gamma hydroxy-
butyrate (GHB)

Expired breath as
CO;
First pass

metabolism>® %’

Possible T levels/prolonged
effect with antiretrovirals,

especially ritonavir.

1 case GHB toxicity with
ritonavir/saquinavir.*®
Myoclonic or seizure
activity, bradycardia,
respiratory depression, loss

of consciousness.

Use cautiously with
inhibitors of the
cytochrome P450 system
(i.e., PI’s, delavirdine,
efavirenz). Ensure patient
aware of signs/symptoms of
GHB toxicity.

Ketamine

CYP 2B6 (main)
3A, 2C9 (both to

lesser extent)3¥ 42

Possible T levels with
antiretrovirals, especially with

ritonavir, nelfinavir and

Respiratory depression, loss
of consciousness,

hallucinations.

Use cautiously with
inhibitors of the

cytochrome P450 system,
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Drug Metabolism Actual/theoretical interaction Potential significance Recommendation
efavirenz. especially ritonavir,
nelfinavir and efavirenz.
Ensure patient is aware of
signs/symptoms of
ketamine toxicity.
Lysergic acid Unknown*®# Caution with antiretrovirals Hallucinations, agitation, Use cautiously with
diethylmide (LSD) psychosis, “flashbacks” inhibitors of the
cytochrome P450 system
(i.e. PI’s, delavirdine,
efavirenz). Ensure patient
aware of signs/symptoms of
LSD toxicity.
Methylenedioxy- CYP 2D6 (30%); | Possible T levels with Pls, 1 death reported (see text)”® | Avoid combining with
methamphetamine | CYP2B6, 3A4 delavirdine. Hyponatremia, ritonavir if possible.
(MDMA), and 1A2 also hyperthermia, arrhythmias, | Alternatively, advise patient
“Ecstasy” involved®? tremor, hyperreflexia, to use ~ ¥4 - ¥ of usual

sweating, seizures,
tachycardia,

rhabdomyolysis.

amount used, and watch for
signs of MDMA toxicity.
Other precautions include

staying well hydrated at
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Drug Metabolism Actual/theoretical interaction Potential significance Recommendation
party, avoiding alcohol and
taking breaks from dancing.

Phencyclidine CYP 3A%, Possible T levels with Seizures, hypertension, Use cautiously with
(PCP) CYP2C1144, antiretrovirals rhabdomyolysis, inhibitors of the
inhibits hyperthermia cytochrome P450 system
CcYrP2B1* (i.e. PI’s, delavirdine,

efavirenz). Ensure patient
aware of signs/symptoms of
PCP toxicity.

Key: CO; = carbon dioxide, CYP = cytochrome P450
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Table 3. Interactions between antiretrovirals and methadone.

52-78

Antiretroviral

Study type

Patient(s)

Nature of interaction

Recommendation

NNRTI’s

Delavirdine™

Pharmacokinetic

16 HIV-negative
volunteers maintained on
methadone and 15
controls, each treated
with delavirdine 600 mg
bid for 5 days.

Methadone did not alter
pharmacokinetics of delavirdine or N-
delavirdine. Effect of delavirdine on

methadone not studied.

Since delavirdine an
inhibitor of 3A4,
monitor for symptoms
of opiate toxicity (e.g.,
miosis, drowsiness, ¥
rate and depth of
respiration, N/V,
constipation,
bradycardia,
hypotension) until

further data available.
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Antiretroviral

Study type

Patient(s)

Nature of interaction

Recommendation

Efavirenz>

Pharmacokinetic

11 patients on stable
methadone maintenance,
due to begin
antiretroviral therapy
with two reverse
transcriptase inhibitors

and efavirenz

EFV { methadone Cmax (p=0.007) and
J methadone AUC by mean of 60%.
9/11 patients complained of symptoms
of methadone withdrawal from day 8-
10 onwards of starting efavirenz, and
received T in methadone dose in
increments of 10 mg until symptoms
resolved (mean T in methadone dose
required: 22%)

Efavirenz>

Case report

1 patient on methadone
100 mg a day for over
one year; switched from
nelfinavir/lamivudine/sta
vu-dine to an efavirenz

containing regimen.

Four weeks after the introduction of
efavirenz, patient reported tiredness,
headache, cold sweats and shivering.
Concentrations of (R)-methadone
(active enantiomer of methadone)
before and after the introduction of
efavirenz were 168 and 90 ng/ml,
respectively. Dose of methadone T to
180 mg/day before symptoms

disappeared.

Monitor for symptoms
of opiate withdrawal
(e.g., lacrimation,
rhinorrhea, diaphoresis,
restlessness, insomnia,
dilated pupils,
piloerection) and adjust
methadone dose if

necessary.
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Antiretroviral

Study type

Patient(s)

Nature of interaction

Recommendation

Efavirenz’*

Case report

3 HIV infected IV drug
users on methadone

treatment.

Opiate withdrawal symptoms emerged
4 to 7 days following the introduction
of efavirenz. Methadone levels were
obtained in one patient and were 65%
lower with efavirenz than at baseline.
Patients required a 66-133% T in

methadone dose to compensate.

Nevirapine,
then

Efavirenz>®

Case report

Patient stabilized on
methadone 40 mg daily.
Antiretroviral therapy
changed from
zidovudine/lamivudine to
d4T/ddl/nevirapine, and
later d4T/ddl/efavirenz.

2 days following change, patient
experienced symptoms compatible with
opiate withdrawal (i.e. cramps, tremor,
rhinorrhea etc). Symptoms stopped
with the discontinuation of nevirapine,
and recurred with nevirapine
rechallenge. Symptoms recurred again
following change to efavirenz, in spite
of dose T to 80 mg/day. Methadone

levels stable despite dose increase.
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Antiretroviral

Study type

Patient(s)

Nature of interaction

Recommendation

Nevirapine>

Case report

1 patient on methadone
80 mg/day for 3 years;
switched from
ddl/d4T/SQV-hgc/NFV
after 1 month (because of
ddl intolerance) to
d4T/NFV/SQV-

sgc/nevirapine.

One week following the change to a
nevirapine containing regimen, the
patient experience symptoms of
methadone withdrawal (total body pain,
nausea, vomiting, insomnia, sweats,
sense of impending doom). Over the
course of 4 weeks, the dose T to 130

mg/day and her symptoms resolved.

Nevirapine™’

Retrospective

chart review.

7 patients on chronic
methadone maintenance
following initiation of
treatment with nevirapine

containing regimens.

Methadone withdrawal precipitated in
all patients within 4-8 days of initiating
treatment with nevirapine. Methadone
levels were determined for 3 patients,
and were subtherapeutic in each case.
Dose T necessary and 4 patients chose

to discontinue therapy.

Monitor for symptoms
of opiate withdrawal
(see under “Efavirenz”)
and adjust methadone

dose if necessary.
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Antiretroviral

Study type

Patient(s)

Nature of interaction

Recommendation

Nevirapine>®

Case series

5 patients on methadone
maintenance program
starting nevirapine based
HAART.

4 of the 5 patients exhibited symptoms
consistent with opiate withdrawal 6-15
days after beginning nevirapine
therapy. Two patients discontinued
therapy; two patients remained on
therapy but required T in methadone
dose of 33% and 100%.

Nevirapine®®

Prospective study

45 intravenous drug
users, stabilized on
methadone and treated
with nevirapine,
didanosine and
lamivudine, all once a

day.

30% of the 45 patients required T in
their methadone dose due to

withdrawal symptoms.
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Antiretroviral

Study type

Patient(s)

Nature of interaction

Recommendation

Nevirapine™

Pharmacokinetic

study

8 patients on stable daily
methadone, beginning
treatment with nevirapine
based HAART.

Nevirapine 4 methadone AUC by a
mean of 50%. 6 of the 8 patients
reported symptoms of methadone
withdrawal from days 8-10 onwards of
starting nevirapine, and received an T
in methadone dose in increments of 10
mg (mean T in methadone dose
required: 16%).

Nevirapine™’

Pharmacokinetic

study

24 patients on stable
methadone, beginning
treatment with nevirapine
based HAART. 12-hour
PK measurements done
at baseline and after 28

days.

Nevirapine 4 methadone AUC by mean
of 40%; mean methadone dose T by
24% (range 0-80%) during study.

PI’s

Amprenavir (+

abacavir)'®®

Pharmacokinetic

study

Methadone blood
concentrations were
measured in five addict

patients receiving

Methadone concentrations 4 by 35%
(range 28-87%, p = 0.043). Two
patients reported on several occasions

nausea in the morning before the intake

266



Antiretroviral

Study type

Patient(s)

Nature of interaction

Recommendation

methadone maintenance
therapy before and after
introduction of abacavir
plus amprenavir for 14

days.

of the daily methadone dose, which is

suggestive of a withdrawal reaction.

Amprenavir™™
170

Pharmacokinetic

study

16 opiate dependent,
HIV-patients on at least
30 days stable methadone
treatment; methadone
levels reassessed after 10
days of amprenavir 1200

mg bid.

Prospective, open-label study in HIV-
negative subjects (n=19) maintained on
methadone for at least 30 days, addition
of amprenavir 1200 mg BID for 10
days resulted in delayed APV
absorption, 13% 4 AUC, 21% { Cmin
of active methadone enantiomer. The
inactive S-enantiomer AUC and Cmin
were decreased by 40% and 52%,
respectively. No clinical evidence of
methadone withdrawal was observed,
and no methadone dosage was adjusted
in any patient.

Compared to a non-matched historical
control group, a 30%, 27%, and 25% 4

Methadone dosage
adjustment likely not
necessary when
coadministered with
amprenavir. Monitor
for amprenavir

efficacy.
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Antiretroviral

Study type

Patient(s)

Nature of interaction

Recommendation

in AUC, Cmax, and Cmin of
amprenavir was observed. Clinical

significance unclear.

Indinavir™ Pharmacokinetic 12 HIV + patients on No significant effect of indinavir on Combination appears
methadone 20 — 60 mg methadone AUC when compared to safe.
per day; indinavir 800 historical controls. No significant
mg po gq8h added. effect of methadone on indinavir AUC,
but T indinavir Cmin 50-100% and ¥
indinavir Cmax 16-36%, all vs.
historical controls.
Indinavir, Case series Methadone levels Methadone concentrations unchanged | Monitor for symptoms
Nelfinavir, measured prior to and at | in six patients switched to indinavir and | of opiate withdrawal
Ritonavir, least one week following | one patient switched to saquinavir; (see under “Efavirenz”)

Saquinavir®

addition of a PI to stable
dual RTI therapy in ten
patients on methadone

maintenance program.

methadone steady state concentrations
4 40-50% in one patient switched to
ritonavir and two patients switched to

nelfinavir.

with neflvinavir and
ritonavir; adjust
methadone dose if

necessary.
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Antiretroviral

Study type

Patient(s)

Nature of interaction

Recommendation

Lopinavir/
ritonavir
(Kaletra)'™

Pharmacokinetic

11 healthy volunteers
received a single 5 mg
dose of methadone.
Methadone levels
measured prior to and
following 10 days of
lopinavir/ritonavir
(400mg/100mg twice a

day).

Lopinavir/ritonavir 4 methadone AUC
and Cmax 47%.

Lopinavir/
ritonavir vs.

ritonavir’?

Pharmacokinetic

In two parallel, PK
studies, healthy subjects
on stable methadone
received 7 days of either
lopinavir/ritonavir
400/100 mg BID or
ritonavir 100 mg BID.

Methadone AUC { 26%, Cmax and
Cmin 4 28% in presence of lopinavir/r,
and was associated with a significant T
in number of opiate withdrawal
symptoms. In contrast, methadone PK

were not affected by ritonavir alone.

Observed decreases in
methadone levels not
always associated with
opioid withdrawal
symptoms; possible
that lopinavir/ritonavir
may produce
stereoselective
induction of methadone
metabolism that would
differentially decrease
concentrations of the
inactive S-isomer more
than the active R-
isomer.

Likely no need for
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Antiretroviral

Study type

Patient(s)

Nature of interaction

Recommendation

Lopinavir/riton

avirt”™

Pharmacokinetic

study

8 HIV-infected patients
on methadone
maintenance (median
dose, 80 mg; range, 40—
100 mg) initiated
lopinavir/ritonavir plus 2
NRTIs.

A 36%  in methadone AUC0-24h
occurred after 14 days of
lopinavir/ritonavir. However, none of
the patients experienced opioid
withdrawal symptoms or needed
supplemental methadone added to their

maintenance dose.

routine methadone dose
adjustment when
initiating
lopinavir/ritonavir;
however, as a
precaution it is still

recommended to
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Antiretroviral Study type Patient(s) Nature of interaction Recommendation

Lopinavir/riton | Observational 20 HIV-positive subjects | None of the 18 assessable patients monitor for opioid

avir’ study maintained on methadone | experienced symptoms of opioid withdrawal (see under
for >1 month initiated withdrawal and no patients requested a | “Efavirenz”) when
lopinavir/rtv HAART change in methadone dosing during the | initiating therapy.
regimens. Changes in evaluation period.

methadone dose and
opioid withdrawal
symptoms were assessed
daily for 28 days.
Median (range)
methadone dose at study
entry was 95 (40-130)
mg/d. Two subjects did

not complete the

observational period.
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Antiretroviral Study type Patient(s) Nature of interaction Recommendation
Nelfinavir™ Prospective 14 patients stabilized on | Levels of (+)-methadone and (-)- Observed decreases in
pharmacokinetic a fixed methadone dose | methadone ¥ by 47% and 39%, methadone levels not
study. for at least 1 month respectively. No patient exhibited always associated with
before nelfinavir 1250 withdrawal symptoms, and no dosage opioid withdrawal
mg po bid for 8 days was | adjustments were necessary. symptoms. Monitor for
added symptoms of opiate
Nelfinavir® Retrospective case | 75 patients on stable 2 of 75 patients needed slight T in withdrawal (see under
series methadone dose started | methadone dose (10 mg/day). “Efavirenz”) and adjust
on nelfinavir. Otherwise, no impact of nelfinavir on | methadone dose if
methadone. necessary.
Nelfinavir® Case report Patient on stable Within 6 weeks of medication change,

methadone dose of 100
mg daily, indinavir and
ddC; d4T and nelfinavir

added to regimen.

patient began to complain of opiate
withdrawal symptoms, which T in
severity over 3 months. Methadone
dose T at 1-2 week intervals, and
subtherapeutic methadone levels
documented until dose of 285 mg/d

attained.
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Antiretroviral Study type Patient(s) Nature of interaction Recommendation
Nelfinavir" Pharmacokinetic | 16 non-HIV infected Nonsignificant T in median NFV 12

volunteers on stable hour trough with methadone. 12 hour

methadone dose for 4 AUC of M8 53% lower vs. control.

weeks and 13 controls;

received NFV 1250 mg

po bid for 5 days.
Nelfinavir’® Multi-site, 32 patients on stable 17% of patients required methadone

retrospective

methadone dose,
receiving NFV based
HAART; 84% of patients
co-infected with hepatitis
C.

dose adjustments (mean 26 mg);

otherwise, well tolerated combination.
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Antiretroviral

Study type

Patient(s)

Nature of interaction

Recommendation

Ritonavir/

Saquinavir>®

Case report

1 patient on methadone
90 mg/day for 2 years.
Antiretrovirals changed
from
indinavir/lamivudine/zid
o-vudine to
ritonavir/saquinavir/stavu
dine because of virologic

progression.

One week following initiation of
ritonavir containing regimen, patient
was admitted to hospital with
shakiness, diaphoresis, blurred vision,
anxiety and hypotension. Methadone
plasma level on admission was 210
ng/ml (within therapeutic range,
however no levels prior to initiation of
ritonavir). Methadone dose was

gradually T to 130 mg/day.

Ritonavir/

Saquinavir*™

Pharmacokinetic

12 HIV-negative
volunteers on stable
methadone dose
evaluated before and
after 14 days of once
daily saquinavir/ritonavir
(1600mg/100mg).

Clinically insignificant change in
unbound methadone levels. 83% of
subjects had Cmin of saquinavir >
EC™.

Monitor for symptoms
of opiate withdrawal
(see under “Efavirenz”)
and adjust methadone
dose if necessary.
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Antiretroviral Study type Patient(s) Nature of interaction Recommendation
Ritonavir/ 24 hour 12 patients receiving 4 S-methadone AUC 40%, and { R-
Saquinavir® pharmacokinetic stable methadone dose methadone AUC 32%. However, when

study before and for at least 2 weeks. change in methadone AUC expressed

after 15 days of in terms of unbound methadone,

antiretroviral
therapy to examine
effect of
ritonavir/saquinavi
r on methadone

kinetics.

change in AUC was no longer
significant; no evidence of opiate

withdrawal.
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Antiretroviral

Study type

Patient(s)

Nature of interaction

Recommendation

Ritonavir/

Saquinavir’®

Retrospective

18 HIV + patients
beginning once daily
therapy with ritonavir
100 mg and saquinavir —
soft gel capsule 1600 mg
and 5 HIV + patients
beginning once daily
therapy with ritonavir
200 mg and indinavir
1200 mg. All patients on
methadone, 19 patients
co-infected with hepatitis
C.

No patient required methadone dose

adjustment.

Tipranavir'"®

50% { methadone levels

Dosage of methadone
may need to be
increased when co-
administered with
tipranavir and 200 mg

of ritonavir.

Reverse Transcriptase Inhibitors
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Antiretroviral Study type Patient(s) Nature of interaction Recommendation
Abacavir® Pharmacokinetic 19 patients titrated to Slight T in clearance of methadone by | Combination appears
study. constant methadone dose | abacavir; no statistically significant safe.

(> 40 mg/day) over 14 change in Cmax, half-life or renal

days. Days 15-28, clearance of methadone. Methadone

received concomitant causes slight delay in rate but not

methadone and abacavir. | extent of abacavir absorption.
Didanosine Pharmacokinetic 17 patients on methadone | d4T AUC 4 23% No data to guide dose
buffered tablets | study maintenance and 10 ddl tablets AUC { 57% adjustments. Monitor
(ddl), control patients. Two Effect primarily related to reduced for virologic failure.
stavudine pharmacokinetic studies | pioavailability.
(d4T)%® were completed for each

study subject and control

(one each for ddI and

d4T).
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Antiretroviral

Study type

Patient(s)

Nature of interaction

Recommendation

Didanosine
enteric-coated
(EC) capsule®

Pharmacokinetic

HIV-negative patients (n
= 17) on stable
methadone dose;
randomized to EC or
tablet formulation, and
crossed-over to
alternative regimen after
PK monitoring over 24
hours; comparisons made
to historical data in non-

methadone patients.

ddl buffered tablet: trend to decreased
ddl AUC in presence of methadone.

EC formulation provided ddl plasma
AUC levels comparable to historical

controls in non-methadone patients.

Combination of EC
capsule of ddI and
methadone appears

safe, no dosage

adjustments necessary.
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Antiretroviral

Study type

Patient(s)

Nature of interaction

Recommendation

Tenofovirt”’

Pharmacokinetic

study

13 HIV-negative subjects
on stable methadone
received 14 days of
tenofovir 300 mg daily;
kinetics of methadone
and its R- and S-isomers
done at baseline and on
day 14.

Short Opiate Withdrawal
Scale (SOWYS)
questionnaire and
pupillary diameter
measurements also done
at baseline and on day
14.

No change in kinetics of total
methadone, R- and S-isomers when
coadministered with tenofovir versus
alone.

No clinical or laboratory signs of
opiate-related toxicity or withdrawal
(including changes in SOWS scores or

pupillary diameters) were noted.

Methadone
pharmacokinetics and
dynamics not affected
by tenofovir.
Combination appears

safe.
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Antiretroviral

Study type

Patient(s)

Nature of interaction

Recommendation

Zidovudine®’

Pharmacokinetic

study

14 HIV-positive patients
on methadone
maintenance for at least 6
months and five control
patients. Patients were
receiving zidovudine 200

mg po every 4 hours.

Zidovudine AUC T 43% vs. control.

No effect on methadone maintenance.

Zidovudine®®

Phamacokinetic
within subject

study.

8 patients started on
acute methadone therapy
as inpatients. Both oral
and intravenous
zidovudine
pharmacokinetics
determined before
starting methadone,
following acute
methadone treatment and
following two months of

daily methadone.

Zidovudine AUC T 41% during acute
methadone treatment, and 29% during

chronic treatment.

Monitor for zidovudine
related toxicities, such
as nausea, vomiting,
and bone marrow
suppression.

Other opioid
pharmacotherapies
such as I-a-
acetylmethadol LAAM,
buprenorphine, or
naltrexone not found to
significantly affect
zidovudine

pharmacokinetics.
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Key: AUC = area under the concentration-time curve, bid = twice daily, Cmax = maximum plasma concentration, ddC = zalcitabine,
ddl = didanosine, d4T = stavudine, EFV = efavirenz, HAART = highly active antiretroviral therapy, Pl = protease inhibitor, NFV =

nelfinavir, RTI = reverse transcriptase inhibitor, SQV-hgc = hard gel saquinavir
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Table 4 : Postulated and actual interactions between commonly used opiate drugs and antiretrovirals

96, 98, 108-113, 118, 179-182

Drug Metabolism Actual/theoretical interaction | Potential significance Recommendation
Buprenor- | CYP3A4 and CYP2C8 dmetabolism of buprenorphine: | Potential opiate toxicity | Close monitoring for
phine isoenzymes responsible for via inhibition of CYP3A4 signs and symptoms of

approximately 65% and 30%
of norbuprenorphine

production, respectively.®

Buprenorphine and
norbuprenorphine can act as
inhibitors of CYP2D6 and
CYP3A4, but these effects are
not expected to be clinically
significant at usual prescribed

doses.

In vitro studies confirm the
potential for both ritonavir and
indinavir  to
inhibit

metabolism®.

significantly

buprenorphine

Case report of three subjects on
atazanavir 300/ritonavir 100
mg who experienced symptoms
of opiate excess when initiated
on buprenorphine 8-14 mg/day.
In all cases, symptoms
improved with reduction of
buprenorphine to 8 mg daily or
every other day. Potential
mechanism may be due to
CYP3A4 inhibition by

atazanavir or ritonavir, or

opiate toxicity should
therefore be exercised
when combined use is
undertaken.

Until further data are
available, initiate
buprenorphine at
reduced doses and titrate

slowly.*
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Drug Metabolism Actual/theoretical interaction | Potential significance Recommendation

inhibition of glucuronidation
by atazanavir.
T metabolism of Potential for opiate Monitor for withdrawal
buprenorphine: withdrawal. symptoms is warranted.
with CYP3A4 inducers such as
nevirapine, efavirenz or
tipranavir
In a study of 15 HIV-negative
opioid-dependent patients
receiving chronic
buprenorphine, the addition of
efavirenz 600 mg per day for
15 days resulted in a 50%
decrease in the AUC of
buprenorphine.” No episodes
of opiate withdrawal were
observed.

Codeine 3 pathways: J morphine levels: Opiate withdrawal, loss | Monitor for

Glucuronidation (UGT2B7,
UGT2B4) to codeine-6-

2D6 inhibition (inhibit O-
demethylation)

of analgesia

signs/symptoms of

opiate withdrawal (see
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Drug Metabolism Actual/theoretical interaction | Potential significance Recommendation
glucuronide (~ 70-80 %) 3A4 or UGT2B7 induction under “Meperidine”).
N-demethylation to norcodeine | (less substrate available for Reassess level of
(3A4) (< 10%) 2D6) analgesia.
O-demethylation to morphine | T morphine levels: Opiate toxicity
(2D6) ( < 109p)108-112:179 3A4 inhibition (shunting of

substrate to 2D6 pathway) Monitor for

signs/symptoms of
opiate toxicity (e.g.,
miosis, drowsiness, ¥
rate and depth of
respiration, N/V,
constipation,
hypotension,
bradycardia).

Meperidin | 2 pathways: AUC of meperidine ¥ 67% and | Possible opiate Monitor for

(Demerol) | Hydrolysis to meperidinic acid | AUC of normeperidine T 47% | Withdrawal, loss of signs/symptoms of

by liver carboxylesterases and
demethylation by cytochrome
P450 system (2B6>3A4>2C109)

to normerperidine &

in open label study of eight
volunteers receiving treatment
with 50 mg meperidine prior to

and following 10 days of

analgesia.
Possible T risk of
seizures with

normeperidine

opiate withdrawal (e.g.,
lacrimation, rhinorrhea,
diaphoresis, restlessness,

insomnia, dilated pupils,
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Drug Metabolism Actual/theoretical interaction | Potential significance Recommendation
treatment with ritonavir.” accumulation. piloerection).
Reassess level of
analgesia.
Avoid combination of
ritonavir and meperidine
in patients with renal
failure and patients who
use meperidine regularly
for analgesia or
recreationally due to risk
of neurotoxicity.
Morphine | Glucuronidated to morphine-6- | Induce UGT2B7: { levels of Possible opiate toxicity | Monitor for
glucuronide (M6G) by morphine, T levels of due to T formation of signs/symptoms of
UGT2B7 and morphine-3- pharmacologically active M6G. | M6G. opiate toxicity (see
glucuronide (M3G) by codeine).
UGT1A3 and UGT1Ag8% 1
180
Hydro- CYP2D6 to hydromorphone J levels hydromorphone Possible opiate Monitor for
codone CYP3A4 go norhydrocodone Inhibition of 2D6 withdrawal and loss of signs/symptoms of

3A4 induction (less substrate

analgesia, although

opiate withdrawal (see
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Drug Metabolism Actual/theoretical interaction | Potential significance Recommendation
for 2D6 pathway) contribution of under “Meperidine”).
hydromorphone to Reassess level of
1 hydromorphone levels analgesic effect not well | analgesia.
3A4 inhibition (shunting to established. Possible
2D6 pathway) opiate toxicity. Monitor for
signs/symptoms of
opiate toxicity (see
under “Codeine”).
Oxycodone | 3 pathways: J levels oxymorphone Possible opiate Monitor for
CYP2D6 to oxymorphone Inhibition of 2D6 withdrawal and loss of signs/symptoms of

CYP3A4 to noroxycodone
ketoreductase™

3A4 induction (less substrate
for 2D6 pathway)

T oxymorphone levels

3A4 inhibition (shunting to
2D6 pathway)

analgesia, although {
oxymorphone levels
does not appear to alter
pharmacodynamics of
oxycodone. Possible

opiate toxicity.

opiate withdrawal (see
under “Meperidine”).
Reassess level of

analgesia.

Monitor for
signs/symptoms of
opiate toxicity (see

under “Codeine”).
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Table 5. Interactions between antiretrovirals and benzodiazepines*'*

Reference Study type Patient(s) Nature of interaction Recommendation

Alprazolam

Frye et Pharmacokinetics of 1.0 mg | Healthy AUC of alprazolam { 12%. Short-term PI

al.(1997)* alprazolam determined prior | volunteers Ritonavir did not produce administration: Monitor for
to clinically important alprazolam toxicity (e.g.,
ritonavir treatment and impairment, and had no effect | sedation, dizziness, ataxia,
following twelve days of on peak sedation. Combination | respiratory depression) with
escalating ritonavir doses. did appear to prolong sedation. | acute administration of

Greenblattet | Double-blind, randomized | 10 healthy Alprazolam half-life T from ritonavir, and possibly other

al.(2000)**® | 2-way cross over study of | volunteers. mean of 13 hours to mean of 30 | PI’s and delavirdine.

pharmacokinetics of 1.0 mg
alprazolam with ritonavir or

with placebo.

hours (p < 0.005).

Alprazolam clearance { to 41%
of control values with ritonavir
(p< 0.001).

Ritonavir T benzodiazepine
agonist effects such as sedation

and performance impairment.

Chronic ritonavir
administration:

Monitor for alprazolam
withdrawal (e.g., anxiety,
dysphoria, nausea, muscle
twitching, insomnia,
panic/paranoia, convulsions)
and loss of anxiolysis with

chronic ritonavir use.
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Reference Study type Patient(s) Nature of interaction Recommendation
Midazolam
Palkama et Randomized, double blind, | 12 healthy Oral midazolam: Saquinavir T | Midazolam contraindicated
al.(1999)*® | cross over study. Patients | volunteers. Cmax 2.3 fold (p< 0.001), with PI’s, delavirdine and

received treatment with
saquinavir-sgc 1200 mg or
placebo three times a day
for 5 days. On day 3,
received either 7.5 mg
midazolam by mouth or
0.05 mg/kg midazolam 1V
over 2 minutes. On day 5,
second dose of midazolam
given, alternating routes of

administration.

AUC 5-fold (p<0.01), T half-
life from 4.3 hours to 10.9
hours (p< 0.01) and T
bioavailability from 41% to
90% (p < 0.001). Sedative
effects of oral midazolam
profoundly enhanced.

IV midazolam: Saquinavir 4
clearance by 56% (p < 0.001)
and T half life from 4.1 to 9.5
hours (p < 0.001). Authors
suggest  initial midazolam
dose by 50% when given by
infusion, followed by careful

titration.

efavirenz. If necessary to use
combination, consider dose
of 50% with careful titration
and monitoring for toxicity
(e.g., extreme/prolonged
sedation, respiratory

depression, hypotension).
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Reference

Study type

Patient(s)

Nature of interaction

Recommendation

Merry et
al.(1997)*°

Case report. Patient
received 5.0 mg midazolam
IV for bronchoscopy with
no ill effect. Eight weeks
later, patient received
second 5.0 mg midazolam
dose IV for bone marrow
aspirate and biopsy.
Between the first and
second dose, patient began
saquinavir-hgc based
HAART regimen.

32-year-old male
with advanced
HIV

Following second dose, patient
did not wake spontaneously
and required flumazenil due to
prolonged sedation, possibly as
a result of an interaction with

saquinavir.

Triazolam

Greenblatt et
al.(2000)**

Double-blind, randomized,
cross over study of
pharmacokinetics of 0.125
mg triazolam concurrent

with ritonavir or placebo.

6 healthy

volunteers.

Ritonavir T triazolam
elimination half-life from 3
hours to 41 hours (p < 0.005)
and 4 triazolam clearance to
4% of control values (p <
0.005). Sedation and

performance impairment

Avoid combination of
triazolam and protease
inhibitors, delavirdine or

efavirenz.
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Reference

Study type

Patient(s)

Nature of interaction

Recommendation

magnified by ritonavir

Key: AUC = area under the concentration-time curve, Cmax = maximum plasma concentration, HAART = highly active

antiretroviral therapy, IV = intravenous, sgc = soft gel capsule
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In China and Malaysia, Eastern Europe and Russia, Central Asia,
and parts of Latin America, the majority of HIV infections are due
to injecting drug use. Yet injection drug users and other people
who use drugs often have little to no access to the HIV treatment
available in these regions.

In a time when universal access to HIV treatment is a
shared goal, and when growing numbers of studies indicate that
people who use drugs are capable of adhering to antiretroviral
therapy (ARV), why is there such inequitable access to treatment?
Is it because of discrimination, lack of political attention, and
community organizations not being heard? Or is it also because
treatment professionals are overwhelmed by the demands already
placed on them, and tend to see people who use drugs as difficult,
“hopeless” patients who cause trouble and take more time?

Delivering HIV Care and Treatment for People Who Use
Drugs: Lessons from Research and Practice seeks to address these
questions by presenting information on caring for drug users with
HIV, and those with HIV and other infections. Chapters that are
scientific in nature are accompanied by analyses and case studies
highlighting the politics and policies influencing the provision of
HIV treatment to drug users.

Key issues examined by Delivering HIV Care and Treatment
for People Who Use Drugs include:

> Measures to support HIV treatment adherence, including
opiate substitution therapies and directly administered
antiretroviral treatment

> Providing HIV treatment in prison settings

> Treating HIV and coinfections such as viral hepatitis and
tuberculosis

> ARV and interactions with street drugs and medications
used in drug treatment

> Ethical and practical considerations for including drug
users in HIV treatment and prevention research

The marginalization and discrimination faced by drug
users has had terrible public health consequences. Delivering HIV
Care and Treatment for People Who Use Drugs provides a strong
message to researchers, medical care providers, public health
officials, HIV/AIDS activists, and the pharmaceutical industry
that drug users are deserving and capable patients who must not
be isolated or ignored.
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